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Biographiced Memoir of the late Henry Euhl, M, P. Doctor 
of Natural History ^ S^c. S^c. ■ 

XXKNuy KiiHL was born at Hnnaii, on tlie 17t!i September 
1797- His father, John Henry KLihl, was president of the pro- 
vincial court of judicature, an office which he still continues to 
(listjiarge. His mother, Maria Judith Walther, who di«d at an 
advanced age, was the daughter of Frederick William Walther, 
who was Councillor of State at Hanover. 

Kiihl, who was by nature endowed with an excellent genius, 
was, from his earhest years, so fond of the study of natural his. 
tory, that he usually devoted to it all his spare hours after the 
ordinary labours of the school had been performed. He hap- 
pened to be bom at a time and in a country which were parti> 
nilarly favourable to the cultivation of his genius ; for no one 
will deny that the discoveries, by which many parts of natural 
hiMory have of late years been elucidated, are in no small d&. 
gree to be attributed to the naturalists on the Mayne, 

In the number of these were many friends of his father, such 
aa Leialer, Meyer, Gfertner, and De Leonhard. The two for- 
mer introduced him to the study of geology, Gsertner lo that of 
botany, while Leonhard taught him that of mineralogy in ge- 
neral. But he was especially indebted to the care of Leisler, 
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ivlio, being without children liiraself, and knowing Kiihl to be 
very fond of the study of natural history, and possessed of great 
HMtlents, took luni into his society, whicli proved of the greatest 
^■lAvaiitiige to him. For Leisler was pre^ddt of thejikssociutioti 
•which had been formed at Hanau not long before, for the sale 
and exchange of objects of natural history, and an opportunity 
was thus afforded him of handling and examining these objects- 
He himself collected new specimens for the museum in tlie sur- 
rounding country, and transmitted them in a sufficiently finisbod 
condition ; and besides, freed his friend of much of the labour 
to whicli his literai-y connections subjected him. He met him 
daily at those hunting excursions which proved of so much be- 
nefit to the ornithology of Europe, accompanied him on these 
expeditions, and, in short, was conducted by him into the onl] 
patii bv which the assiduous investigator of nature can lie led t 
acquire a true knowledge of the objects of his pursuit. Tl^ 
consequence wa.s, that Kiihl, whUe yet a boy, was much betC^ 
acquainted with these objects than often falls to tlie lot of po^ 
pie considerably advanced in years. In this manner he obtain 
ed a much more complete knowledge of the natural producLitm 
of the country of Hanau than could have been expected at lii 
early age ; and, at the same time, so improved the natural acij 
a of his mind, that he afterwards detected, in other parts a 
e earth, objects which had eluded the observation of many im 
ralists. 
Without allowing their proper weight to these circunistax 
», it will scarcely be credited that Kuhl, when only ninetee 
s of age, had already gone over the whole range of minen 
/ imder the instructimi of I^eonhard, examined a great duib 
r of the plants growing in Wetteravia, with the assistance t 
G8Brtner,'and acquired a knowledge of all the quadrupeds, bird 
and fishes, of the middle parts of Europe. Besides, at thisagi 
he published, in the Wetterauen Annolen, vol. iv., a paper o 
the bata of Germany, in which several species were described fo 
the first time by iiimself. After Leisler's death, which ha{ 
pened on the 18th November 1818, he undertook the cliarge « 
the zoological department of the institution mentioned above, fo 
the e^e and exchange of natural curiosities. Nor were hi 
■cientihc pursuits interrupted by the aecesnion o^these new b 
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bom's; For although he managed nearly the whole business 
himself, he so assiduously cultivated them as to be taken notice 
of by the most illustrious naturalists of our time. 

After having utldergone the usual preparatory exercises in 
the Latin school of Hanau, he determined to proceed to the Uni- 
versity of Heidelberg, with the design of devoting hia whole 
life to the study of natural history, and the resolution of pa- 
tiently submitting to all the inconveniences which, from the 
want of sufficient pecuniary resources, he foresaw could not be 
avoided, in the pursuit of this science. On this occasion lie 
writes in tlie following manner to his friend Bojes : " What li- 
terary profession I shall follow, I do not know. This I know, 
however, that, without the study of natural liistory, I cannot 
live. I therefore wish, with all my heart, that whatever situa- 
tion I may have in future, it may leave for me a few by-hours, 
in which I may indulge in those investigations which are of all 
others the most agreeable to me. I do not seem to have been 
bom for the study of law, which some recommend to me to fol- 
low ; and so I imagine my best plan will be to study medicine. 
But I should gladly renounce this also, the moment an oppor- 
tunity might occur, tliat I might give myself wholly up to na- 
tural history. But if this do not happen, I shall accommodate 
myself to circumstances, and study medicine, for physicians are 
required all the world over ; and when my studies are finished, 
I shall endeavour, if possible, to get out to America, or where- 
ever fortime may lead." 

He, therefore, in the month of September 1816, had made 
up his mind to go to Heidelberg, when Theodore Van Swin- 
deren, one of the Groningen professors, becoming acquainted 
with him, prevailed upon him to follow him to Groningen. 
This arrangement was fortunate for £iihl ; for although his ge- 
nius and assiduity would have led him to eminence, indepen- 
dently of Swinderen, yet this object could only have been at- 
tained by a longer way, and after much time. For with what 
difficulties would he have had to stru^le, and how many sour- 
ces wliich Holland disclosed' would have been lost to hioi? But I 
here, under an entirely different sky, — in the midst 
plants and other animals, — in the vicinity of tho flea, 
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had long wished to l>ehold, and access furnished to the rich coJ-* 
lecdcms of HoDand, — he daily saw new objects to excite afre^ 
his thirst after knovledge. In short, he there found opportri- 
nitiesof improvement which few otherplacestSmld better afford. 
Diffieulties, howe\-er, occurred, which presented obstacles to 
hie departure for Holland ; but these wwe removed by the kind- 
nesa of Swirideren, who felt much interested in bira, and, more- 
over, was influenced by the hope that be would prove an ho^T 
nour to the university of which he himself was a member, A1 
tile end of September 1816, Kiihl arrived at Groningeii. 
from this time they pursued their studies together. It happened 
that Swind«en had then commenced his lectures on Natural His- 
tory, which being on a larger scale, usually occupied four years 
in continuance, whereas his ordinary lectures were finished within 
a year, Kiihl, therefore, was admitted into the number of his 
hearers ; nor was he merely a hearer, but also an assistant. 
This year, although he attended De la Faille and Bakker on na- 
tural philosophy and anatomy, he was chiefly occupied in the 
study of natural history, confining himself to the mammalia, 
and making choice of a more precise method in treating these dif- 
ferent subjects, than is usually followed. With regard to SwitlT 
deren's lectures on quadrupedfi, this is sufliciently attested b^ 
his prize essay, in which he very ingeniously explained the gra-' 
dual manner in which the animals of this class pass into eacfr 
other. There needs be little wcaider, then, if he gained the 
gold medal. 

Previous to 1816, tiie year in which he came to GroniDf 
the zool(^cal knowledge which he had acquired, included 
indigenous animals, as he had seen but very few exotic onesl 
On this account, however accurately he knew indigenous ani- 
mals, and their mode of bving, he yet wanted some general pro- 
spectus, without which there can be no order in the study. He, 
therefore, first of all read lUiger's Frodromus, which Swinderen 
followed in his lectures on quadrupeds and birds. But he did 
not confine himself to merely reading it, but at the same timb- 
diligently compared each description with the object itself in the' 
museum. In this manner, during the first period of his reai. 
dence here, he passed five days of the week ; but on Saturday 
he made an excurrfon 1o this or that Tillage along the coast, in 
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order to coUec^t fishes or birds. On the winter holidays of this 
year he made journeys to Amsterdain. Harlem, and Leyden, in 
which he visited Temminck, as well as the elder Voigtius, who 
sold him many natural objects, auuHig which were several tliat 
he had never seen before. He also met with other learned men, 
such as Brugmans, the Leyden professor, Van Maruni, a medi- 
i-al practitioner at Harlem, and others. He also stayed several 
{lays in the town of Lisate, with TemmineV, in order to collect 
tli^ animals of that dialrigt, and dissect tiiein. 

During the Whitsuntide vacation, he made an exeursitui to 
the island of Rotlus, where he not only obtained many natural 
objects, but also made an agreement with the keeper of the island, 
that he should transmit to him whatever might chance to be cast 
asliore upon it The consequence of these journeys was an a- 
bundant supply to almost all the collections in Germaay of seals 
and rare marine birds. 

When lie had returned home during the summer vacation of 
1817, he acquired a knowledge of many expensive works in the 
library of the Society of Wetterau, and, during the same vaca- 
tion, he made a trip from Hanau to Heidelberg, where he met 
with Ticdemann, a very accomplished and learned man, who fa- 
voured him with useful advice regarding his studies, and pre- 
sented him with some of his celebrated works. By this time. he 
bad acquired so eminent a name in his own country, that he was 
elected a member of the Natural History Society at Marburg, as 
well as of that which has been instituted at Hanau, under the 
name of the Wetterau Society, for promoting the study of every 
department of Natural History. And, in the end of the follow- 
ing year, on the 20th December 1818, he was made a member 
of the Academia C^sarea Leopold ino-Carolinse, under the name 
of Johnson. 

On the ISlh August he passed the Rhine, accompanied with a 
large party, in which were Lconhard and his family, and return- 
ed to Groningen, by Newied, Duisburg, Utrecht, Leyden and 
Amsterdam. At Newied he was introduced to Prince Maximi- 
lian, lately returned from his journey through Brazil, vbq. re- 
ceived him very graciously. In the same mant>?r ^tt 
ceived at Utrecht by Professor Freimer. Paseing tlv^tl^w > 
den he so gained upon the regard of Bingmans, ibal !^\vt 
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had taken him Uirough the public museum, and shewn him the 
collection of natural objects which he }K>ssessed, as well as his 
splendid library, he frankly offered him twice the salary which he 
bad at Groningen, if he would remain at Leyden. Wliat an in- 
ducement to a young man, inflamed with ihe desire of know- 
Hdpdge ! The double salary was lees an object of importance with 
Hpn ; but how great the difference betiveen the Leyden museiitn 
"«d that at Groningen, between the Leyden apparatus and 
that which the Groningen University at that time possessed .' be- 
tween Bnigman's library and the one at Groningen ! How great 
the conflict between the love of knowledge, and the desire of dis- 
charging his duty ! But duty prevailed : " I am too much bound 
to Swinderen," be replied, " to remain with any other than him, 
during my stay in Holland." So, in the beginning of Septemboy 
he returned to Swinderen, like a new ^ft. He received a g(44 
medal from the faculty of Groningen as tJie reward of his indu 
try, and was admitted by the Physical and Chemical Society ii 
to the number of its members. 

In the second year which he spent at Groningen, he sttend< 
the lectures of Driessen on Chemistry and Botany ; of Bakki 
and Wilkens on vegetable and human anatomy and physiology*^ 
of Swinderen on the Natural History oi' Birds, and in this 
partment, of which he was particularly fond, and which he 
already assiduously cultivated, he was frequently not merely 
hearer, but also an assistant, as Swinderen himself testifies, 
ides, he turned his attention to the history of exotic plant 
L animals, as well as to comparative anatomy ; while at til 
I same time he dissected and diligently described the whole of th 
indigenous birds and fishes, and defined the coloured figures c 
birds published by Buffon *. The discoveries which lie mad 
in dissecting the various kinds of animals, were afterwards pi 
blished in the second volume of '■ Additamenta." 

During the long vacation of 1818, he made a journey on fat 
through Germany with his friend Van Plasselt. They leil Gn 
ningen on llie last of Jime, and already on the third day aftt 
their departure had reached Bremen, thirty-six hours' journ^ 



* Butronii ct Dnubentonil Figuianmi Avium colamlaruin n 
Groainsic, 1820. 



Biogrii/ihkal Memair of the Itilc Henri/ Kiihl. 
riistaiiC /'rum ihe city of Groningen, where they were kindly 
wived by Albers, Treviranua and Blertena. In Uie miiseum 
this city, there was a remarkably good zoological collection, and 
Albers's private cabinet was well stored, particularly in compa- 
rative anatomy. Kiihl took notes of every thing that he saw. 
From Bremen they went to Brunswick by Cella, and there they 
visited the Duke's collection, which is very rich in preparations 
of amphibia, both anatomical and osteolo^cal, while it is at the 
same time well supplied with birds. From thence they set out 
without delay for Berhn, where they arrived on the 9d or M 
of July. 

Immediately after their arrival, they visited Lichtenstein, 
whom, having known two years before, they found a very ac- 
complished man, as well as a very learned zoologist, " He 
treated us," says Kiihl, in a letter to Swinderen, " as if we had 
been his own children ; and whenever we visited the Royal Mu- 
seum, or Lichtenstein's own library, we commonly supped at 
his house." 

In this manner they spent some weeks in Berhn, applying to 
their studies with the utmost diligence ; and the last days of 
their stay were further improved to them by the arrival of the 
celebrated Temminck. From thence they proceeded to Halle, 
where they met Professor Nitzsch, and other naturalists ; to 
I^eipsig, Dresden, and into German Switzerland, and, lastly, to 
Jena, being every wliere received in a friendly manner. 

Kijhl also paid a visit to Naumann upon this journey, and 
the respect which he had before entertained for this celebrated 
omithologist, was by no means diminished by his personal ac- 
quaintance widi him. As the time allotted for their cxcuraon 
was now drawing to an end, they spent the remainder of the 
vacation in the house of Kiihl's father, making a short journey 
to Heidelberg, where Tiedemann gave them very useful advice, 
with regard to the manner in which comparative ntiatomy should 
be treated. 

From thence they returned to Groningen, on iheeisi nf ^Iq.- 
lember. In this year Swinderen read his ■•■ lect 'i tb. 

cold-blooded animals, and tlip ihm great o i" 

tehrala, in which he very ingemioit^y confet 
less studiously assisted b}i' 
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I manual labour. As an example of his industry and pi 
Hicy in tills department, we may mention that he descril 
e Kobelian Collection of Insects, which waa purchased at 
me, in such a manner as few coUectionE in Eurt^ have 
Heecribed. 

It is also due to him to slate, that he gave excell 

f most of the amphibia depicted in Seba'^i Thesaurus, by 
ich means Swinderen's copy is rendered of tiie {greatest v»- 
e ; and Swinderen further states, that, at the request of sev^ 
1 of the most eminent naturalists, he described many thingiB 
Vdating to this explanation of Seba's plates, and transmittt 
1 to them ; and it would be of advantage to science, as wi 
pt creditable to our author, that this work were pubhshed, siui 
pK Index to BufTon and Daubenton is already before the pul 
|b But it is a matter of much regret, that Kiihl never cog 
aleted the plan which he had entered upon, of defining the whoi 
tf Seba^s work ; from doing which, as well as from compodn 
iHany other excellent works, he was prevented by his journ* 
|i> India, and ultimately by his pr^nature and much kunente 
Nth. 

i'TVe have thus come to another and very important period a| 
At life, to the time when he prepared for his journey to India^i 
tliich happened in the following manner, 
r Having gone, in his accustomed manner, during the short 
itoon of the Christmas season, to Holland, in ordLi- to inspeot 
lie specimens of objects, with which he was only acquainted by 
B of descriptions, aa account of the limited nature of tfaUn 
txjUections at home, he betook himself to Temminck, at 
dam, with the view of defining, along with him, the collection' 
of fishes which he had either brought home himself in the pr«» 
ceding summer, or had received, from the Mediterranean. Am} 
being requested by this celebrated naturalist to undertake along* 
with him the description of his splendid ornithological collectionf 
he undertook a selection of the Index published by Latham, 
a prodromus of his General Synopsis of Ornithology, a work of 
much labour ; by which Kiihl, with the guidance of Temminck. 
and the use of his admirable library, indeed made remarkable 
progress in the knowledge of exotic species, but whi^h, bein^ 
deficient in the lately discovered species, has yielded to tliij^ 
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Pla»chos colorecs, wliich are now publii^hed by Tennninck and 
Lsitgief. 

While Euhl was thus occupied at Auifiterdam, Swinderen 
received a k^ler at Groningen, by whidi intimation was given 
of Itia being appointed to undertake a journey at tlie public ex- 
pence. A letter was also transmitted to Kiihl liimself, by the 
Kjng's minister and counsellor for public institutions of teach- 
ing works of art, and the colonies, ta the following effect i 
That his Majesty, from what had been reported to him of his 
knowledge in the variovis departments of natural history, hie 
love of science, and Uie ardent desire wliich he possessed fpr tiw 
extension of knowledge, had selected him, as a young man, who 
might be aent with advantage to one or more of the colonies be- 
longing to the state, in order to lay before the learned of his 
own country, and of Europe in general, the still hidden treasures 
which nature had so largely bestowed upon them. 

Nearly at tlie same time, the minister, thinking it absolutely 
necessary, in.M'der to insure the success of the undertaking, that 
Kiihl, before setting out, should be well acquainted with the 
full progress which science has made in Europe, persuaded the 
king to order him to proceed to London and Paris, at the pub- 
lic espence. This intelligence pri>duced the most lively ^mo- 
tions in the mind of Kiihl, and, in a letter to Swjnderen on this 
occasion, he writes as follows: — " I was so a^tated by the mes- 
sage, that I did not know what to do for joy, Miicli, indeed, 
am I indebted to you and Temminck, nor shall I ever forget 
tJie many good ofiices which you have performed to me. It was 
always, indeed, my firm resolution to devote myself entirely to 
science, but with how many impediments should I have had to 
struggle, liad I not been so fortunate as to become acquainted 
with you: My residence at Groningen was among the most 
agreeable periods of my life, and will always remain so ; nor 
shall I ever forget the happy days in whicli I there commenced 
my studies." 

On the 3d of April, he set out, accompanied by Temminck 
and Lidi ten stein, for London, »)iere he was kindly rouilved by 
all llie learned. Almost all of tiiem presented him with.^ 
mens, or at least gave him free access to their collections I 
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he miglit liave an opportunity of drawing or describing nhai- 
ever he deemed of importance. He there entered niimitely into 
the study of the mammalia, birds and amphibia of New- HoUand, 
the description of the natural history of whicli, having already 
collected much witli regard to it at Berlin and Amsterdam, he 
had in view to finish the following winter at Paris. He found 
a great abundance of these animals in I^ondon, as the Linnean 
Society was in possession of a very extensive collection frt«i 
New Holland, which had not previously been described. In the 
course of a few days he described and arranged 200 of these 
sttimals. He also found much useful matter for his mono- 
graj^s on the genera Falco and Psittacus (the former of whkii, 
however, has not been published) ; and acquired a knowledge 
of all the obiects which had been brought home by the last po- 
lar expedition. — The Banksian Library, which contains an im- 
mense collection of books on natural history, being ojjen to all 
who profess that science, was visited by him between the hours 
(rf ten and four ; and, among the sketches made by Forster and 
Sir Joseph Banks himself, he fotmd many things of great im- 
portance. In this library he also began the compilation of an 
Indian Fauna, which he intended to make use of in the colonies 
which he was about to visit. — Access being given him to Bul- 
lock's Museum, which was then proposed for sale, from ten to 
five, he attended during these hours, to acquire a knowledge of 
the specimens in that great collection, and describe and name 
what was new. With regard to mammalia, this museum pos- 
sessed few that were not previously known ; but of birds he de- 
scribed tipwards of 100 new species, and connected the descrip- 
tions of a great many more. — He experiencetl much kindness 
from Mr Ayton, the manager of the botanical garden of Rew ; 
and also met with Decandolle, who was then consulting the her- 
baria of Smith and Brown for liis great work. In the Banksian 
Museum he became acquainted with a gentleman, wlio having' 
commanded the British army in America, had there collected a. 
great store of zoological subjects ; and this acquaintance turned 
out of much importance to him with regard to the object of his 
journey, for this gcntlemnn was enabled, from his own experi- 
ence, to furnish our traveller with circumstantial directions in 
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respect to the mode of travelling in hot countries, and was of 
much assistance to him in procuring the articles necessary for 
his journey. 

Before leaving England, Kiihl made an excursion, along with 
Laugier and a Bresku student, through the south of England, 
visiting Oxford, Windsor, Bath, Bristol, Severn, Southampton, 
the Isle of Wight, and Plymouth, Wherever he came to the 
sea, he collected natural objects ; and many beautiful shells, both 
tcsreetrial and aquatic, were given by him to the Groningm 
Museum, as a memorial of his journey. 

During the short time which he spent in Holland, an h<^ 
nour was conferred upon him which is seldom given to stti- 
dents, he having been promoted to the degree of Master of Phi- 
losophy and Doctor of Natural History, on the 6lh August ; as 
an acknowledgment for which, he presented to the Museum of 
the University four new genera of birds of the rarest kind, Po- 
zoporus, Melliphaga, Menura and Aptenodylea. 

In the beginning of September, accompanied with his friend 
Cremersius, whose loss we have now also to deplore, and with 
Van Hasselt, he returned by Brussels, Naumur, (where he 
met with Professor Galdius), Aix-la-Chapelle and Newietf, 
(where he consulted Prince Maximilian with regard to his in- 
teixied journey) to Hanau, where he remained with his father 
for some time, while his friends Cremersius and Van Hasscit 
made an excursion through Swilzerland. 

In the beginning of November he left his father and went to 
Strasburg, in order to meet his friends there according to pro- 
mise, and continue his journey with ihem to Paris. The end 
which he had in view, in undertaking this journey, was to study 
the invertebrate animals a second time, under the direction of 
Cuvier and Lamarck ; to examine the herbarium made a short 
time before in Java by Leschenaull, and hitherto known to few ; 
but, above all, by ntaking use of the rich collection of amphibia 
in Paris, to bring more quickly to a conclusion the system of 
amphibia which he had been busied in for two years back. 

Be^des, as lie had seen all the n^lectioiis in Berlin and I^on- 
don, he was anxious to inspect those which v> Tnained 
abundance in Paris. For which purpoac, 
belt having taken lodgings near the nuiscum 
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spent almost the whole da^ there, in cNamining all the gcuera 
of invertebrate animals which they found. At the same time, 
they read in the evenings at home the works of Cuvier and Sa- 
^gny,onthe anatomy of these animals, and received various ob- 
jects for examination from the former ; and, besides, Kiihl oc- 
cupied those hours in which Van Hasselt and Cremersius at- 
tended the medical lectures and hospital, chiefly in collectiug 
materials for his work on amphibia, birds, and other animals. 
I The distinguished Cuvier also, had a literary party on the 
Saturday evenings, to which all the learned men residing in 
Fans were usually inviled, and Kiihl and Van Hasselt were 
constantly invited to attend. These were also allowed free a^ 
CCBS to Cuvier''E library, and were permitted to work in the same 
spartraent with him ; while orders were at the same lime gj.v^^. 
to the dlfiercnt keepers of the museum, to open all the ca^e^. (9. 
(hem when required. 

But, without doubt, among so many illustrious men, he w^a 
■lost disposed to pay the tribute of admiration nnd esteem to ^e 
^lebrated Humboldt, a man equally noted for his benevolencp,, 
learning and prudence. Humboldt procured for Kiihl and hie; 
friend free access to the Itoyal Institute, by which they were al- 
lowed to attend the wttings and make use of the library ; be-, 
aides, he very kindly offered Kiihl the use of his own library, 
and did not think him unworthy of being admitted among the 
number of his particular friends. During his residence at I'aris,^ 
Kiihl completed his monograph on the genus Fsittacus, whi 
was printed in the tenth volume of the Transactions of the Li 
poldine Society. 

Leaving Paris on the 26th February 1820, he returned straigjit 
to Hanau, where he laboured with indefatigable diligence in cor- 
recting his manuscripts, so as to be able, soon after, to send to the 
press, his first volume of " Additamenta adZoologiam ct Ana- 
tomiam Comparatam." After reducing all these to order, ho 
took leave of his father and family, and proceeded to Amster- 
dam, in order to make preparations for his journey ; this done, 
he went to Groningen for the last time, and after staying there 
one day, bade adieu to his fiiends. On the 10th July 1820, 
the ship in which h^^^mbarked,. commanded by Bicukcmeyer, 
iaile<l from the Texcl. 
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When in the Channel, they examined various species of 
fle>dle polypi, and dissected different fishes which do not oc- 
cur on the coasts of Holland. They noticed a new genus of 
the family of corallines, and found abundant matter for inves- 
tigation in the numerous species of flustrre and fuci which oc- 
curred. Among olher remarkable fishes they dissected the fol- 
loTsing: Scomber Scomber. Conger Conger, and Kaja oxy- 
ryncha. In the Bay of Biscay, the weather was bo bad that 
they could not collect any thing. In the Spanish sea they 
caught the first Salpa?, and among them several new species, as 
well as a genus aDied to these, to which they gave the name of 
Selenosoma. 

On the 18th July they anchored at Madeira; and, although 
five days only were allowed for their stay on this island, they 
examined much of its natural history. They were kindly re- 
ceived by the English Governor, and, with his advice and assist- 
ance, were enabled not only to examine the shores, but also to 
penetrate into the interior of the country. This gentleman, 
whom Kiihl happened to meet on his journey, being informed of 
the olgect of their voyage, requested him and his companions to 
come that same day to his seat, two miles and a-ha!f distant from 
the town, and high above the level of the sea. Having rested 
here for some hours, they took their departure, and ascended 
the mountain named Pico Rufb, and found its height according 
to Hasselt's measurement to be 2500 feet. They collected a 
great many plants in these five days, the number of which they 
have stated at 924, although this disti-ict is not by any means 
considered as fertile in vegetable productions. They also in- 
quired into the distribution of the plants at different altitudes, 
and looked after the geological structure of the Island. In the 
animal kingdom, the principal productions that occiured were 
insects ; for this country is very deficient in animals of thejj 
higher orders. They found no mammalia, but Euhl discov 
a new species of bird, nearly allied to Fringilla cielebs. 
sides, they found a great number of amplijbia, but all belong- 
to two species of lizards, as well as many fishes, but all of « 
nera; nor did they meet with any fresh-ws 

Leaving Madeira on tlie 3d August 181 
tropical seas, where so many objects i^'ifi^ 
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day, that tlicy were ovtrwlii^lmed by their niiiltiplieity. Th«te 
occurred in particular a vast multitude uf remarkable and 
partly new molluiica, ethinodeniiata, and entozoa; and thoe 
they made many important observations, with regard to die 
conftmnatitHi of various fishes, raolluEca, and radiaria. 

On the 9th of October they made tlie Cape of Good Hope, 
and tarrying there twelve days, explored the mountains or shores 
from the first dawn to late in the evening. They carried with 
them the , skins of various birds prepared for stutfing, and also 
preserved a great number entire for t!ie pur[)ose of making 
skeletons. They also prepared skeletons of the Viverra genctta 
and Chrysnckhris capetisis. Besides, they collected amphifaoa, 
fi^es, molhisca, Crustacea, radiaria, and many species of fud, 
in Table Bay and Hout Day. The number of plants which 
they collected at the Cape, they had not determinetl at thdr 
departure, but they mentioned it as lieing very great, t\key 
having come there in the proper season. They also prepared 
somebimdles of bulbous roots, and the seeds of about 200 spe- 
cies, for the Botanical Garden at Batavia. But what is pai^ 
ticuUrly worthy of remark is, that they examined with great 
care die structure and stratification of Table Mountain, and 
tlie otlier liills whicli surround TaWe Bay and Hout Bay, con- 
cerning which very erroneous ideas had been entertained. 

The Great Indian Ocean, not less than the Atlantic, furnish- 
ed them with ample opportunities of scrutinizing animals hither- 
to but imperfectly known. They discovered several genera of 
the family of naked mollusca, annularia, and tuiiicata of La- 
tnarck. Bad weather al length forced ibem upon tile Cocoa 
Islands, toward the south of Sumatra, — a group, according to 
their account, entirely composed of madrepores, and perfectly 
similar to those fiat islands of the Pacific Ocean, whose origio 
has also by Forster been attributed to madrepores. 

On account of the multitiide of sharp coral rocks, access can 
only be had to the Iwy of these islands in fine weather, and 
with very small vessels. Their origin from corals .^hootin^ up 
from the bottom of the sea, is plainly demonstrated by their 
want of mammalia, amphibia, and land-birds, and tlie scantiness 
of their flora, which was found to consist of only four species, 
At»ew^pftsi>, an urticn, the cocoa^ut.tree (Coroj nw/z^ra), « 
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wood of wliidt covers ihe interior of the island, anil tlie Tourne- 
Jbrtia argctttcu, wliicli margins the cocoa-wuud, with its dark 
green foliage. Innumerable bands of aquatic birds inhabit 
these desert shores, and so fearless were they, lliat tnaay of 
theni were miight by the lianda, or killed with sticks. Amid all 
this profusion, however, there were but very few diiTerent spe- 
cies. 

They first landed in Java at tlie Promontory of Banta, and 
after being a sliort time on shore, returned to their shjps, load- 
ed with corals and moliusca. The labours and inconveniences 
of their voyage were amply comjiensated by the kindness witll 
which they were received, and the liberaUty with which they 
were treated, l>y his Excellency the Governor of tlie Island. 
He permitted tliem to live at Buitenzorg, in oixier to become 
more readily accustomed to an Indian climate, from the salu- 
brity of the air in that place. The first fuui' months they pas^ 
sed near Buitenzorg without interruption ; for aiice they .daily 
foimd an abundant supply of new objeeta for investtgatioii, it 
would have been useless to extend their excursions, and seek at 
a distance what they could obtain at hand. Not a clay pasa«^ 
without thdr naming, desciibiiig, and drawing sonae new spe- 
cies or genera, or even orders. In this muiner they prepared 
a Conspectus of the Flora and Fauna of Java, taking care not 
to waste tlieir time in delineating what had already been de- 
scribed by Reinwardts. On which account they made out an 
index of all tlie drawings which he had made, inspected his 
Herbarium, and received many of the names whidi he had im- 
posed. In the course of these four months whidi they occu- 
pied in collecting natural objects, they had done so inuch, tliat, 
by the lOth of August, tliey were able to write home to die uii- 
niater, " that tlieir labours regarding some of the objects of in- 
vestigation in this country were now finished, and that among 
these might be enumerated the Cheiroptera, Opbidia, SaKria, 
Birds, Fislies, and Moliusca." At this time they were of opi- 
nion, that, with regard to the Buitenzorg Fauua, they were a* 
well acquainted with the animals of tliis distOGd^. Jl « 

of aay country in Kurope. Having made this fi )r 

proposed making a journey to Bauta, a less krio i IK 

island, when tlie (-liolera made its appt4i'aMC(i|^^^^^^y[^^ 
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this design. On which account ihev set about occupying the 
t'ldlowing months in ascending the neighbouring mountains, espe- 
cially tlie summit of the mountain Salak, 4550 feet in hca^it, 
situated above Buitenzorg towards the east, one of whose suio- 
raits had already been ascended by Reinwardt, although a high- 
er one toward the west had been left by him, and had coajte- 
quently been liitherto unattained- They tlien came upon a 
C(»itinuou3 ridge of mountains, extending northwards towaid 
the sea-shore, and among others ascended the ridge of Munar. 
After this they visited the three hot saline springs, situated be- 
tween the villages uf Rompin and Waru (which are not marked 
in our common maps), arising from these calcareous hills, whkth 
seem to have been themselves produced by the deposition rf 
calcareous matter from the water, — a process which is still daily 
taking place. An entirely different vegetation was found in 
the vicinity of these springs, and as it was probable no person 
had hitherto examined it, they were highly dehghted with it. 
On the lOlh August they returned from the mountain Panga- 
rang, 8580 feet in height, forming on one side a continuous 
ridge with the mountain Gedd, which they had ascended with 
much labour. These summits, together with that of Salak, 
situated towards the east, were volcanic. In these pretty ele- 
vated and cold regions, they found many retreats of rhinoce- 
roses, and the paths which these animals had made, afforded 
them considerable facility m ascending the mountains. So great 
was the profusion of natural productions in these higher reg^mra, 
that, notwithstanding their unremitted attention and industry, 
they could not manage to describe the whole. Amidst al- 
most insuperable difHculties, and exhausted with labour, th^ 
at length reached the summit. But after they had got to their 
huts in the evening, a violent rain came on, wliich continued 
for three days, and as nothing could resist its impetuosity, they 
were miserably affected by the cold, and this the more espe- 
cially, OB they liad been by this time famiUarized to a hot « 
mate. 

For the first fourteen days, however, after this excura 
Eiihl enjoyed very good health, on which account they sup- 
posed that he had escaped the danger, and rather rejoiced that 
they hod been sul^ecled to it, as they imagined the wtMrst v 
t 
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Pm^st, and expected tn be safe in future from all attacks of tbe ^M 
" ■fBiiiafe. But soon after Kiihl became affected by a disease ■ 
which resisted all treatment, accompanied by inflaniniation of 
liver to such a degree that his life was in danger. He saw from 
the first that the disease would prove mortal, but he waited the 
approach of death with becoming fortitude. " The tranquillity 
of mind which he possessed when in good health," writes Van 
Hasselt, his companion, to Swinderen, " instead of being dimi* 
nished by sickness, was rather int?Fea3ed. I have been astonished 
at the calmness with which he spoke of hia approaching death. 
He even gave me some iBJuiictions about things which he wirii. 
ed to be performed before he died. In fact, I am not loss an 
admirer of him, now that he is dead, on account of the fortitude 
which he displayed, than I was his friend while alive." After 
having laboured four weeks under his disease, he died on the 
14th of September 1821, not yet twenty-four years of age. 
' It I 

^Bb^'Klihl was of an excellent dtsposition, and themost refined msn- 
^^IttfB. He was quick of comprehension, acute in discriminating, 
knd possessed of a most tenacious memory,— quahties of tho ut- 
most importance to the naturalist, especially as the compass of 
science is now so extended, that, without a proper arrangement 
of i<leas, and a faithful memory, the various objects cannot fail 
to be confounded. Nor was his manual dexterity less remark- 
able than the acuteness of his intellect ; he could in fact do 
every thing with his hands that he wished ; he stuffed the skins 
of animals, dissected them with great neatness, and drew not 
less beautifully than accurately, so as occasionally to supply the 
place of a painter, on the voy^e undertaken to the Island (rf j 
jfava, in delineating anatomical subjects. ■ 

To these qualities Kiihl added the greatest industry. With I 
him every moment of time was employed : when in his room baj 
was either reading or examining natural objeds ; when walkings 
or upon a journey, he was collecting anim&ls, plants, and mine^ 
rals, and thinking ujmn their qualities and properties. He 
deemed it base to enjoy repose longpr than wiU' ntttsMry. He 
of^en sat up at his studies till midnight: ""H whvti Swituti 
shewed him his bed-room on his arrival, thr 6" iij lie 

was to see whether a bell might be huj 
^^ APBIL JULY 1826. 
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watch might waken him every morning at four, by pulling at 
the door, in such a manner, however, as not to disturb the rest 
of the family. A man possessed of so much genius and assidui- 
ty could not therefore fail to acquire a vast stock of knowledge- 
Nor was hia knowledge confined to natural history alone, but 
also extended to political history, hoth ancient and modern. 
He was also so well \ersed in geography and al! other attaii^ 
ments requisite in a well educated man, that, even at the time 
when he came to Groningen, the most accomplished studeut,'on 
hearing him converse on general subjects of Jiteralure, acknow- 
ledged with one voice, that, in the course of their studies, they 
had met with no young person equal to him. And to this ge- 
nius and this industry were added an ardent mind, which 
prompted him to great undertakings, a constancy which sus- 
tained his efforts, and a devotion to science which made him 
prefer it to all other objects. 

It has already been observed, that natural history was bis fa- 
vourite pursuit ; and there are none or at least very few ex- 
amples, in any otlter department of science, in which so niuob 
keen investigation is displayed, so many dangers so fearlessly 
confronted, and so many privations borne with fortitude, as wa 
Bee evinced in the character and conduct of the disciples of na. 
ture. 

All these essential good qualities were combined in KUhl. 
Besides the other virtues with which be was adorned, he poST 
ses-^ed a remarkable moderation in regard to food. On his jour- 
neys lie required nothing more to allay hunger and thirst than 
dry bread with water and milk, provided he could attain the 
object to which all his labours were directed, — the cxtensioa t>£ 
bis knowledge. To accomplish this he left his father, his coun- 



ktry, and friends; in its pursuit exposing himself to the dangec^^ 
to which a long sea voyage, change of climate, untrodden potii^^H 
savage men and wild animaJs exposed him ; and all tliese be i^^H 
derwent without the prospect of any great reward, at least wid^^^ 
out the hope that tliese labours would be repaid by greater ad- 
vantages than his accomplishments and celebrity had already at^ 
quired for him in Europe. Certain it is, that it was neiLbfa^H 
by the hope of riches, tlie most general stimulus to exertion, q|^^| 
the honourable and truly royal liberality witli which he HV^^| 
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cquippetl for his journey, but by ihe mere love of natural hifllory, 
that he was actuated, — a truly sublime aftection, which made 
hini spare no labour in collecting new objects of invesligatioii- 

Wheti lie was last at Hanaii, anticipating the difiiculties 
which he had to encounter, he thus wrote to Swinderen : *' I 
have determined to make a journey to the eastern countnes, 
and go I shall, if there be no other way, even in the capacity of 
a barber." Such was the love of Kiihl for bis profeaaon. 

But Kiihl had also other properties, which, however becoming 
in his pi?rson, were especially adapted for tlie department of 
science on which he had fixed his affections. Besides his other 
virtues, he was distinguished by an ingenuous mind. Truth, 
obedience, modesty, and a grateful remembrance of benefits, were 
among the ornamenis of his mind. He willingly accommodated 
himself to the manners of his friends ; but, when persuaded 
that he was better acquainted with a scientific subject under dis- 
ctission, he defended his opinion with warmth, although with 
modesty, nor yielded rashly to the determination of others. His 
filial piety, and the affection which he bore to his brothers and 
sisters, were highly e:<emplary ; and it is to be mentioned to hie 
honour, that he would receive nothing from his fatiier, although 
it would gladly have been given him, lest he should diminieh 
the portions of his brothers and sisters. 

Kulil's greatest merit was to have embraced the whole ooni- 
pass of natural history. For when he came to Groning^ in 
1816, he already knew a great number of minerab, both oryc- 
tognostiealiy and geologically, the whole of the plants indige- 
nous to the fertile district of Wetterau, and all the mammalia, 
birds, and fishes of the middle parts of Euiope. He chiefly 
studied exotic plants in the Botanical Gardeu at Groningen, as 
well as in the other gardens which he saw on his journeys; and 
investigated the foreign vertebrated animals in the I'^iungeu 
Museum, and in those of Berlin, Fans, London* 8 oe 

principally studied the invertebrate animals at Paris. •,'' 

says he, in a letter to Swinderen while in Java, " il .1 I 

return to Europe, I shall not be accused of cjttivui .< 

partment only of science, aa my *i 
parts well of which I was fiindiat 1 
bent upon mastering all llie 
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Another merit of Kiihl'^ was, that, besides the study of nit- 
tural history in the more limited senw, he paitl attention to ana- 
tomy also, and to physiology, or rather biology. Although 
the study of physiology was of all others that which he prefer- 
red, he was yet free of a fault into which many naturalists fall, 
who, on account of the main object of their scfence, which they 
take to be the determination of the general laws of nature, de- 
spise the aids of less eleTated but subsidiary studies: whence 
it necessarily follows, that they always fall short of thrir object. 
But Eiihl did better ; he set about both kinds of study with 
equal diligence, and in this respect is the only naturalist who 
can be compared with Pallas. 

Tiedemann, the celebrated anatomist of Heidelberg, when 
he met with Kiihl on his journey to Paris, said, that " a more 
accomplished naturalist never before travelled;" and Temminck 
writes thtis to one of his friends, " Science, by the death of 
KflhI, has lost another LinntEUs." 

But even these were not Kiihl's only merits, but rather the 
beginning and foundation of greater escellence ; for he not onfy 
knew what others had done, but contrihuti^ an long as he lived 
to the improvement of science. Without insisting much upon 
hie Annotations, not yet published, his Fauna of New Holland 
and India, or his Monograph on the genus Falco, besides the 
discoveries wiiich he made in .lava, and which, as they have not 
yet been made public, cannot be judged of, we shall confine our- 
selves here to the advantages which he has conferred upon science 
by his publications. 

With regard to Mammalia, he drew up a general conspectus 
of this class, in the essay mentioned above, for which he gained, 
the gold medal. In his monograph on the Simise, a work which 
seems to he the most complete in regard to the number of spe-* 
cies of any upon the subject, he has described 111 species, and 
among these several new ones, first defined by himself, as well 
as many others which had hitherto been merely named. In his 
monograph on the Bats of Germany, he made known three new- 
species, and rectified many errors connected with the sperafie^ 
distinctions. In his Zoologies Auctaria, he has proposed a new 
genus, Saccophorus (the Mus hurearius of Shaw), and made 
known various new species of m^tniJia ; s» that befiire he left. 
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Europe he had already increaBed the list of mammalia by many 
new ones, to which he would without doubt have added many 
more in Java. 

But of all the departments of natural history, Ornithology 
was that which he most enriched by his discovaiea, most of 
which he made along with the celebrated Temminck. His in- 
dex to the coloured plates of BuiFon, which Swinderen publish- 
ed with his consent, ia also of much advantage to ornithology. 
This work of BufFon, which comprehends the whole range of the 
burds known in his time, is much superior to most of the works 
on the same sub)ect, and will always remain so; but of what 
importance would these figures be without systematic names ? 
Tliis deficiency, then, was supplied by Kuhl. Besides, he wrote 
a monograph on the genus Psittacua, in which he included 200 
species, a considerable number of them being lirat characterised 
by himself, or distinguished and named with the assistance of 
Temminck. Moreover, he deaeribed in his Auctaria a new ge- 
nus discovered by himself, to which he gave the name of Ptilo- 
norynchus, and wrote a monograph on the difficult genus Pro- 
cellaria. Lastly, during his journey, as well as in Java itself, 
he made many other intereeting discoveries in this department, 
of which, however, we are as yet only acquainted with a small 
part 

With regard to the Amphibia, he has the merit of having 
added many names to Seba's figures in his Thesaurus, by which 
he has much facilitated a reference to that work. Many of his 
observations on Seba's figures are also contained in the additions 
already mentioned. We there also find critical remarks on 
Daudin's work on serpents, and very useful annotations regard- 
ing the number of the abdominal and caudal scuta of serpait% 
of which much use is now deservedly made for tJie puirpose "^ 
specific distinction. Had it been his fate to have returned 
Xadia, he would assuredly have described the new s| 
amphibia which he had discovered, according to Mem 
thod. With reelect to invertebrate animals, he did n 
any of his discoveries previous to his Indian joiHtie\ 
ever, therefore, waa found by him subsequently, was 
him and his companion Van Hasselt. In regard tc 
live anatomy. Kiihl made most of his obaervstioiw. 
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Van Hassdt, and their papers on this subject are consequently . 
common. These papers, indeed, chiefly treated of the 'whdle - 
first four classes of vertebrate animals ; but we nrny meatUMi 
one in particular as worthy of praise, which contains a di^p^ta- 
tion regarding the hearts of various animals. In them, as virf^ 
as in the oth^ writings of Kiihl, many new faifets are detaifeft.^ 
On 'their voyage to Java, although they paid most attention to 
the dissection of invertebrate animals, yiet^ by their indastliy', 
they also extended the anatomy of the vertebrate ones. ' * '' 

In regard to the vegetable kingdom, they paid particular iat- ' 
tention to the laws of the distribution of plants over the sntftnee 
of the earth, in respect to which they instituted many and very 
diligent investigations in the Island of Madeira, at the Cape df 
Good Hope, and in Java. 

In mineralogy and geology we are indebted to them foe tm 
account of the geological structure of Madeira, foi* a better vie^ 
of the South Ci^ of Africa, as well as remarks upon the Co» 
coa Islands, and, lastly, for various communications illustmtive 
of the colony of Buitenzorg in Java. 

The printed works of Kiihl are the following : ^ 

1. Die Beutschen Fledermaiise (in the Annals of the Society of Wetterau). 

Frankfort, 1819. 

2. Responno od qusestionem, ab ordine disciplinarum matiiematicarum et J>liy« 

sicanun propoflitam : Cum, licet naturae corpora varia modo inter se dif. 
&nmt, ex hucusque cognitis observaiionibus tamen constare videatur^ 
ita comparatam esse rerum naturam, ut lento quasi passu ab una speeiSe 
ad alteram progrediatur, atque sic continuam quasi catenam effidat, eit 
variis quidem annulis, intime tamen junctis compositam, h«ec catena, in 
Mammalium classe demonstranda quseritur. (Annals of the Groning^ 
Academy, 1816, 1817* Groningen, 1818.) 
6b Conspectus Fsittacorum, cum spederum definitionibus novarum, descrip^ 
tionibus, synonjmis, &c (Nova Acta Physico-Medica Acad. Cses. Leop. 
Car. Nat. Curios. voL x. part 1. p. 1,-104. Bonn, 1820). 

4. Batrage zur Zoologie. Frankfort, 1820. 4to. 

5. Beitrage zur vergleichenden Anatomie von Dr Van Hasselt u. Dr KuhL 

Frankfort, 1820. 4to. 

6. Bufibnii et Daubentonii Figurarum Avium coloratarum nomina systemati- 

ca. Groningen, 1820. Fol. 
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Sketcfiea qf owrj Inforynalion as to Rail-Roads. By the Rev. 
James Adamson, Cupar-Fife. (Communicated by tlie 
Author *). 

-OsFoBE we caa anticipate with any confidence tlie perfurniance 
of an CDgine, we must know what part of its moving pjower is 
employed in the support of its own functions, independent of 
that expaided on the object of its effort. Our knowledge of this 
subject is, I fear, very deficient with regard to most kinds of 
machinery, because the sort of effect which they are employed 
to produce, renders it difficult to estimate the power wasted up- 
on it. It is to be hoped, that its great importance will secure 
greater attention to it, since the comparative advantage of many 
different foims of machinery can be determined only by the dis- 
covery of the comparative amount of power necessary to com- 
municate motion through them. It is not easy to devise means 
for obtaining this object even in machinery much under our 
eontroul, and we ought, therefore, to feel grateful to Mr 
Wood for having opened up to us some novel sources of informa- 
tion, bkely to be productive of considerable certainty on the sub- 
ject. The locomotive engine is a peculiarly manageable tiling, 
since all its parts may easily be put in motion, without employ- 
ing its ordinary moving power, and the effort required to put 
them in motion becomes easily ascertainable. Of this advantage 
Mr Wood has taught us to avail our.selves, and though we do 
not find in the detail of his experiments the means of settling the 
question completely to our satisfaction, we can anticipate import- 
ant consequences from the prosecution of the method he I 
pointed out. What we have chiefly to regret is, the sma' 
ber of the experiments which ore of use in this inquiry 

It is evident, that, if the engine were allowed tt 
inclined plane, having the steam restrained from i 
pistons, we could, ft^m the observed time of its d 
the retardation by the movement of all its parts, 
in motion by the revolution of the wheels : and, btv. 

* We trust Mr Aduiison will cuntinue lib volunble iAc4> 
credit as a natural phUosaplier, and their style of cxecuUu 
tatlon.— EoiT. 
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some of those parts which we could detach ; and thus, by the rf- 
feet of those which remained, judge of the proportionate infltH 
ence cf each of them. Mr Wood has narrated an experiment 
made for the purposes of ascertaining tile total friction of ao un* 
loaded engine ; and from the additional retardation caused by it* 
when attached to wa^cais descending an inclined plane, he esl£> 
mates the friction of its joints, axles and pistons, to be no mooa 
than 213 lb. tiaw, the resistance, by the Mcrion at the axles 
of the wheels, could not, according to the lowest estimate in the 
table of experimentB or friction, have been less than 100 lb? 
so that only 113 lb. remain as the retarding force of the pistons, 
and other parts of tlie machinery. 

Another method of estimating this retardation, is alforded by 
the experiments with wheels of ditterent sizes. It was found, 
that, by applying to the some engine wheels of different diame* 
ters, different results were produced by the same expenditure of 
motive force in the same time. The retardation being equiv^eoit 
to a constant pressure acting through unequal spaces, must have 
required, to overcome it, an expenditure of force in proportion 
to these spaces, which are as the diameters of the wheels, Xh* 
reaatance opposed by the rubbing parts woidd, tharfore, when 
3 feet wheels were exchanged for 4 feet wheels, be diminished 
in the proportion of 4 : 3 ; or the observed increase of effect from 
the same pressivc power, must have arisen from the annilulatioa 
of one-fomth of the friction, by the addition of one.third to the 
diameter of the wheels. The increase of effect appears to have 
been equivalent to a force of 146 lb. *; and, therefore the total 
friction of the engine with 3 feet wheels amounted to 58* 
lb. If from this we deduct the 100 lb., wliich will repre.sent 
the constant resistance at the axles of the wheels arising from 
the weight of the engine, we shall liave 484 lb. as the measure 
of the resistance from friction, in all the other parts of the en- 
gine. The measure of this retarding force in the former case, 
when the engine was unloaded, was 113 lb. These two num~ 
bera cannot yet express tlie ratio according to wluch tfie fricti<H» 
mcreaaes as the load is augmented, for tlie friction created by 

* This la prester than Mr Wood's estimate, and Ib found br taking the 
-55J part of the additional load the engine carried with the same fueU 
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the motimi of the piston and piston-rod within the cylinder, can- 
not be aifected by the load. Let c represent iMb constant quan- 
tity : then the remainders 484v-t' and llS-c m^iy be assumed to 
have to each other the ratio of the pressures, to which the mo- 
ving parts of the machinery, exclusive of the pistons, have been 
subjected, When the engine was unloaded, this pressure could 
arise only from 'the resistance of tlie piston. Now, if / repr©. 
sent the length of the stroke, and d the diameter of the wheel, 
then, the constant resistance c will be to the pressure upon the 
piston, which would counteract it, in the ratio of 1 : - '■'*'^°'' , 
which is the ratio of the spaces passed over by the piston and 
the engine. Wlien the engine is loaded and working with a pres- 
sure of 50 lb. per square inch of the pistons of two nin&jnch 
cylinders, the whole pressure on the pistons will be 6367 lb. 
which, when diminished in the ratio of 1 : ':'*'^'"' , will be the 
pressure producing friction in the other partsof the en^ne; if d— S 
and 1:= S, its numerical value will be 2702 lb. Part of this is 
absorbed by the constant resistance c; and, therefore, 2702-c will 
represent the effective load or pressure producing resistance in 
the rubbing parts of the engine when loaded. Hence, as the re- 
sistances are in the ratio of the pressures, we have 484.^ i llS-c 
— 2702-c : c and c = 98.3 nearly ; therefore the resistances from 
friction when the engine was loaded will be 385,7 and when un- 
loaded 14.7. 

The steam pressure required to overcome the friction of the 
pistons in the cylinders will be therefore, 98.3 x . '-'■'i'' . " = ggi 
lb. This result is remarkable, as it is very far below the tlieo- 
retical value of this kind of resistance : since there will be pro. 
bably about 100 square inches of rubbing surface in each cylin- 
der, the resistance is not quite 1 \ lb. per square inch of rubbing I 
surface *. 

The resistance created by the friction of the whole m 

nery, may be expressed as a multiple of either the pn I 

the steam on the piston, or of the load attadied to i I 

and if the numerical values of the quantities in o I 

* It would be iiitereetlng to know irbM piean I 

nr Bucb subBUni:eE as axe used in packing the piHi— I 

experiment could be easily made, by eiposilig tlii> • I 

tu-een drilled pUles) to the pressure of stesBn «( ifi^^^^^^^^^^^^^^J 
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^H be depended on, we should Ite able to tell exactly either. 

^H steam power and weight of the engine necessary to carrj' a 

^^ft kiad, or determine correctly the load which any givea 

^H power could overcome. We are perhaps nioRt in doubt ri 

^^ ing the relation between the weiglit of an engme and its power, 

or between the size of the boiler and the force of the steam which 

it con he mode to aJFord. As there is a certain velocity of the 

piston which produces a maximum of eftect, it is dear that 

this velocity alone should be preserved a« much as poasihle, and 

the velocity of the load should be determined by the macliinery, 

independent of that of the piston. Each engine ought, in feet, 

■ to be constructed for one determined velocity ; and as the dimj 
nution of the engine's power by its friction, increases as its wcafj^ 
increases, it will be less expensive to have light engines and bi^ 
velocities. None of those, as yet in use have been intended t9 
travel faster than 6 miles per hour. The highest velocity wlucb 

II have witnessed was about twice this; but then the force of tl)8 
steam was lost on account of the excessive velocity of the pistoot 
—there was no load to be overcome except the friction of t^ 
engine ; and even this was diminished by the engine-man assirtx 
ing to open and shut the valves. The experiments by Mr 
Wood, from whicli an estimate has been drawn of the travel-' 
ling engine's work, cannot by any means give too favourable a> 
measure of it ; for the progressive effort of the engine, or that 
part of its power exerted on the load, must, on account of tbe 
undulation of the road, liave varied in the ratio of 1 : 8, end tbete 
must have been a corresponding variation in the rate of tlie pisn 
tMi. Such inequalities in tlie load, and in the velocity of the 
machinery, are a disadvantage attending the application of steam 
k power to rail-roads in every form, except when a dead level caa 
be secured. The greatest irregularities would be found, when 
a fixed engine was made to work over a considerable extent of 
country, if such a diing were possible. But tlie apphcability trf 
this method of using the steam-engine must be retiuccd far with- 
in tlie limits whicli Mr Tredgold assigns to it. The risk of in- 
terruption, in the traffic of a whole hne, by the failure of one eii. 
^ae, is almost decisive against the system ; and, besides this oc- 
casional inconvenience, there would be the constant one of being 
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oHSged to have at one time, on a long line of roaci, no more 

\ thitti that (juantity of goods which the ropes or didng vere c«l- 

' t'ulated to bear, while no other power could be employed on the 

' same line to remedy its feiture or add to ita capabilities. The 

great and continual espeiice of renewing the exposed parts of 

iheihachinery, in addition to these inconveniences, ought to be a 

good reason for preferring even very expensive excavations to 

this method of avoiding tliem. 

We could bring the fixed engine and the locomotive engine 
more directly into comparison, if we could tell exactly the loss 
of effect incident to eat^h, in moving a given weight over a cer- 
tain space. Whenever the firiction of the rope or chain and it« 
rollers becomes the same proportional part of the load, as the loco- 
motive engine's friction is of its load, we may consider this waste 
of power as equal. Mr Wood's experiments on inclined planes 
afford us the means of approximating to a decision on this point, 
though we must regret that the instances of the kind required 
are too few, and too little varied, to lead us to certainty. If we 
compare Nos. 14. and 15. of these experiments, we find that 
the friction of a rope of a certain length, is represented in these 
two cases by the numljem 239 ft. and 250 lb., of wliich the dif- 
ference is n ft. Now, this rope was, at the upper end of the 
plane, bent round a large fixed pulley or friction-whed. the re- 
sistonce to the revolution of which, independent of the friction 
produced by its own weight, we may assume as increasing in 
proportion to the tension of the rope ; but from the manner in 
which the rope acts on the other friction rollers, the retardation 
caused by them may safely be assumed as constant. By exam- 
ining the details of the experiments, we find that the tension of 
the rope, in the 15th experiment, was greater than it was in i 

the 14th, in the proportion of 1 -|- ^-^ : 1. This determiic"' 

what fractional part of the friction of the large wheel, the c 
ference of 11 ft. will amount to; and we will thus bii> 
11x5.27, or 58 ft. as the resistance presented by tbu Lil-t 
wheel with the lighter loatl. The friction of the vheni m 
by its own weight, will, by Mr Wood's rules, amount to I'I^^h 
and thus 72 ft will he the total friction of this port df tll^^H 
chinery ; if thta be subtracted fiom the toti4 J:^igtSUyU^^^l 
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rope, roUcrs, &c-. it will have 147 lb. as tlie friction o'" »he rope, 
sikI the smaller rollers nn which it rests. This it) at the rat« d 
36fi tb. per mile, and e<]ual to about one-fifth of tlic strain b' 
which tlie rope was exposed ; and ther^ore t)ie utmost strain to 
which, from this example, a umilar rope ought to be expoeei), 
is the friction <^ 5 miles of rr^ of the same thickness, restiog 
on the same proportion of rollers of the stuiie weight. If we 
make m represent the distance at which the expenditure d 
power in overcoming the friction of the i-ope by the fixed so- 
^ne is equal to that expended by the locomotive eugioes, in 
moving themselves, and let t represent the strain upon the rapt, 
or power of the fixed engine, independent of its own friction, 
— will be, in this case, the resistance of the rope of the fixed 

engine, and will represent the friction of the loWHiiotivc engioet; 
and, assuming that their friction is half the power available to 
SBove the load, or one-l^ird c^ the power of die engine, thai 

-r- = 3 ; hence m — 1|, tlie distance ip miles. As the iin- 

certain amount of ^le friction of the fixed engine and its rap^ 
roll has not (been taken into account, we may perhaps coo- 
oludc, that the moving of goods by means of a rope of a greater 
length than 1^ miles, will always be more expensive than their 
conveyance by locomotive engines, when there is no a.sceBt on 
the line. To find the more general formula for an ascent;, we 
must make the gravitating force of the load and of the rope4a 
become elements in the equation. Now, as the weight of the 
rope per mile is nearly three times the strain to which it is suli- 
jetd^cd, making sin i to represent the inclination, 3 1 sin i wiU Jy 

the gravitating force of the rope ; hence m' x f = + 3 < sin 1 1 
Will represent the whole loss of force incident to the fixed en- 
gine, from the wei^t and friction of the rope. Now, as - i is 
the pcogressive e^rt or adhesion of the lo^motive «}giiwt, 
-S5 X ;j ' '*'in Ik their wdght; and the loss of power inrident to 
thcni, which is to be equal to that lost by the fixed engines, ^ly^ 
cording to the fore^ing deduetimis, will be ^ f 1 + 50 an *^; 
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p which W thejtame equadon as before, when sin i =r 0. Wh«i 
I au 4 = a*j, then m' = 3.125 ; in which case, the power of the 
I locomotive engine ceases, and the resistance of tlie rope becomes 
I equal to the whole strain placed upon it. This must be consi- 
r dered as, on those conditions, die limit of the length of a stage 
I between two fixed engines, and since a chain of short links, uf 
t the same strength as a rope, would be hea\'ier, and wouJd m- 
■ quire heavier roller^, but would not acquire so great an excess 
i of strength, to compensate for its wasting, the substitution o£ it 
I Would probably make no great change on the results. 

It appears, tlien, that if a line of road were worked by fixed 
I engines, the number must be very great ; end though certainly 
the expenditure of power, on a given conveyance, may be ren- 
dered less than is required by locomotive engines, provided the 
distances between the stations be less than those determined by 
the preceding rules, yet, when we consider the many inconve- 
niences to wliich the employment of them subjects us, we must 
conclude that they should be resorted to only when other means 
ore inapplicable. They possess no peculiar advanti^es, as to 
safety, to counterbalance those defects ; any danger aiising from 
liability in the carriages to be overturned, or from swiftness of 
BK)tt(Xi, should the machinery be suddenly stopped, will be the 
same in both cases, or wilt be increased by the employment of 
fiiced engines. Carriages contmning any persons, or any pro> 
perty easily injured, may be kept at a safe distance from a 
travelling engine, so as to be unendangered by its casualties, 
ax]d easily brought to rest, before reaching it ; but would be ex- 
posed to a dangerous concussion by a pause in the machinery 
oi the fixed engine. The locomotive engines must certainly be 
high pressure-engines, but, from their size and treatment, are far 
more likely to he deficient in the power of generating steam, than 
able to spare any for explosions. There are circiimfltances, also, 
which render the employment of the high pressure-engine lau 
dangerous in tins form than in other cases. The distance at 
which it may be made to act, will render injury very ii 
bable to all, except those in immediate attendaucr on it ; and th^ 
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slight oscillatory mutionii, to wlucli iIil' Hiauiiae must alwsyaiie 
Ikble, may be employed to keep the safety-valves from bcpom- 
ing fastened or rusted in their sockets. ,..i 

For this purpose, it is only necessary to detach the valve boa 
tlie lever, upon which the principal compressing wdght is hung, 
and giving it the shape of a ball resting in a socket, to attach to 
it a considerable weight, hanging hke a pendulum inside the 
boiler. This interior weight may also be so disposed as to giw 
intimation of over-feeding with water, as the fluid, wlien il 
readies the weight, will buoy it up, and help to open the valv«. 
The HieCliod of conveying the heat through the boiler in a longi- 
tudinal tube, completely surrounded by the water, a]ipears bw 
fitted for deriving from tlie fuel all the advantage it can ajTorti 
A cylindrical tube has hitherto lieen used in the locomotive ea- 
gine ; but there are otJier forms which would expose more sur- 
tace to the action of the flame, with equal security against th* 
pressure within. Probably this pressure may even be convent 
ed into the means of safety. If the tube were eUiptical, ftod 
on that account ready to yiekl in one direction sooner than. ati!» 
ther, this yielding may be employed to pull oj>en a valve, tfO/i 
allow the steain to escape, when the pressure ^proaches to a^ 
dangerous intensity. The whole apparatus of the engine is sit^ 
ceptibleof numberless different forms; audit is not too tuiwt) 
to expect, that the mechanical knowledge and ingenuity ofettF 
countrymen will lead them to many more perfect tlian those y«t i^ 
use. As far as I know, none has yet worked so odvantagepu)^ 
as those constructed according to tlie patent of Messrs Steplm^ 
son and Losh, NewcaNde-upon-Tyne, and employed at theff]^ 
leriee of Killingworth and Hetton, in that neighbourhood. -,,^1 

The estimates of the expence of the employment of ste^p 
power upon raJl-roads, do not seem in its favour, when conif 
pared with horses moving at the velocity most favourable to 
them, provided the cost of coals continues to bear the same ndj^ 
to the expencc of supporting horses as it does at present in thoH 
districts of tlie kingdom where sudi constructions fare likely ta-b^ 
advantageous. Where coals are 10s. per ton, the total exp^tp^ 
per annum of a locomotive engine, including allowance for wettf 
and tear, and interest on its value, will be L. ■'iSO; the woA' 
done will, if estimated by their perfonnance at JuIlii)gwortb*.fa(t 
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1116^000 tons couvcyed one uiile in 312 days. T)it- perAiriiiance 
It^^ Hetioa TOlHety, during the same period, amounted to 
I Xaoa conveyed one mile. The difference arises from the 
^Ve({«l4nty of the tine in tlie latter case. The effect, in 
Ittee, is equal to somewhat more than that of three 
';■ and, in the other, soniewliat more than four. The ex- 
poice of neither of which, including that of their attendance, ia 
likdy to amount to the annual cost of the locomotive engine. 
Birt as the velocity in those cases is not much above the ordinary 
rate at which a horse travels, this may be looked upon as far 
under the rate of performance they are capable of attaining to. 
For few of the items composing the whole expence, are increased 
by increasing the speedof the engine, while its performance must 
iwreaae in the rate of the velocity ; so that a rate of speed may 
beftjlind at which conveyance by them, will be cheaper than by 
horses moving at the velocity most favourable for their octitm. 
But'the great advantage of steam-power lies in the economy 
(rift which quickness of motion may be produced. According to 
UTr Wood's estimate, an engine, which, at the velocity of two 
ndles per hour, performs the work of four horses, will, at the 
rite iif six miles per hour, perform the work of twelve horsee. 
Thft Iherease of expence consequent on the increase of velocity, 
htt'tet y'et, I imagine, been correctly ascertained. It is evident, 
bfnt^Vbl', that it cannot approach to the ratio of the performances 
S£ ft* Wgher ajid lower velocity. It is well understood, that 
goods HKSi be conveyed at a slow rate on a canal much (jieapei' 
than by" any otlier method ; and that as the motion is made 
quicker, the superiority of the canal vanishes ; but in comporiDg 
th^n with rail-roads, the rate which produces equal effects with 
the same power has been stated at different values, geierally, 
however, lyin^ between three and four miles per hour, and vary- 
ing with the shape of the tracts and size of the canal ; for all ve- 
lorifies beyond this, the advantage of the rail-road augments in 
a h^h ratio. The system of water conveyance we must look 
upon' as nearly perfect ; and the otlier as yet offering many 
chances of improvement ; and from its apjdicability in sfflne of 
it« mairy forms to all imaginable situations, and its success in 
those wherein it has been attempted, we must esteem it eminent- 
ly worthy of having its properties more accurately investigated. 
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On the Natural IJistory a»d Ecoitomkal Uses of Ike Ciodt Co- 
pelin, Cnttle-Fish, and Seal, an Hut/ occur on lite SaaJet ^ 
NetafountUawl, and the Coasts of that Island and Labrador*. 
CommuDicated in a Letter to Professor Jamesok, 1^ W.Ei 
Cormack, Esq. -j- 

V/F the fishes of the British North American Seas, the nHM 
abundant is, at the same time, the most important to man. 
The cod (Gadus Morhua) here holds dominion over all <Stt 
hahitahle parts of the ocean, — from the outer edges of the gtdat 
banks of NewrountUand, which are more than 300 miles fnfln 
land, and more than 100 fathoms deep, to the verges of every 
creek and cove of the boimding coasts : it even ascends into the 
firesh -water. 

To support such a mass of living beings, the ocean sends her 
periodical nlasses of other living beings ; and these, in the eco- 
nomy of nature, are next ia importance, and, of necessity, hi 
abundance in these seas. Nature furnishes two successive tribes 
of animals as food for one tribe; and for the three together, this 
busiest part of the ocean seems to exist. 

TTte Cot?.— The cod is accompanied at one seaM>n by slioUs 
of myriads of the capelin (Salmo tirctkusj, and at another cj 
equal hosts of that molluscous animal the cuttle-fish (Sepia Lo- 
frgo), called in Newfoundland the Squid. The three anitn&lt 
are migratory ; and man, who stations himself on the shores for 
their combined destruction, conducts his movements accordiijg 
to tlieir migrations. By art, he captures annually more than ttto 
himdred millions of the cod with the capelin, and one hundnd 
millions with the cuttle-tish. On the coast of I^abrador, apA 
in the north part of Newfoundland, the cod is so abundant, tUit 
it is hauled on shore with lines in vast quantities. Thus, by 
these three means, and tlie use of herrings and shell-fish for b^t, 



' Read before (he Wernciiaii Natural Hisloiy Society, Hill January 18M; 

+ The interCTting dptails in this rommunieotion, are the resull of tH( *■■• 
tbot's inquiries and nbaErTBtioni in Newloundland. Mr Cameck, who if M'M- 
live sod inlelligelH NenftnLndlnud merchant, has Edread;r diitlnguisfaed himscUj 
by belog the lirit £iiro))ean veho succeeded in crudsing Newfoundland ; of which 
achievracnt an account, with a map of tlie roule, was published ia the 10th vo* 
lame of the Edinburgh PfaUeniphfeal Jounwl, p. AS. e> «g.— Ss, ~ « 
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along the soutliern shores of the GuJf of SaiiU Lawrence, there 
is caught in the British North American Seas, ujwarde of Jhur 
hundred millions of cod annually. 

There appear to be four varieties or kinds of the cod in these 
seas ; but their history has not been suflieiently attended to, to 
determine their relations to each other as species or variety. 
The first is the bank-cod, found on the great bank, many miles 
from land ; the second is the shore-cod, caught in the bays 
(iround the shores, and in the Gulf of Saint Lawrence; the 
third is the red-cod (Gadus callarias), resembling tlie rock-cod 
or red-ware -codhng of Scotland, caught near the shores; the 
fourth and most remarkable, is what may be called the Seai- 
keaded-cod, from its head resembling tliat of a seal or dog. The 
haddock (Gadus jEglefinus), of a large size, is also met with 
among the proper cod. All the kinds approach towards one size, 
and are caught and dried promiscuously by the fishermen. The 
bank-cod differs from the other varieties in his place of resort, 
which is almost always on the banks, ai a distance from land ; he 
is also larger and stronger, with larger scales and spots ; his body 
is of a lighter colour throughout, with the spots move generally 
diffused, and more distinctly marked ; his flesh, too, is firmer. 
The shore-cot] resembles most the cod in a healthy state on the 
coasts of Britain, and is that of which the greatest quantity is 
caught, owing to its being moat (xmvenjenlly taken : the hack 
is of a dusky brown colour ; the belly, silvery or yellowish, and 
the spots in general not remarkably distinct. The red cod i?, 
probably, larger than our rock-cod, and Is not numerous. The 
seal-headed cod, is of the same colour and size as the shore-cod, 
and its head is, in like manner, covered with skin ; and it is « 
paratively rare. The young cod, tom-cod, or podley, swarms 
in summer In all the harbours and shallow- waters. 

There are some other cUffercnces in the cod, which 
ly arise from difference of latitude and of coasts wh 
found. Thus, the farther north, the less oil is 
them, their livers being smaller; and the bank 
least oil of any. 

The cod is sometimes caught ux feet it 
accounts of its having been tiUcen largv, 
obey the same general laws of migraiu" 
^ APBIL— .TULY I89f 
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to ^i; ehangea of temperature in their element, ari^ng from ib% 
seaaoiiH, and wilb Llie supplies of fcxxl which invjiriablj. accemn 
pany these clianges. The bank-cod seems to be the most StK4r 
tionary. i 1 

As wc advance northward from the Gulf of Saint Lawreop^r 
the migrations of the cod assume a more decided charof^cVit 
and it strikes in iu greater abundance. Tliis liold; as ^i^ 
north as 6shing-posts have yet been cstabhshcd on the coa^ 
of J^abrador. The same applies to the migrations and abiw- 
donce of the other fishes inhabiting these seas, more espedfilly 
of those connected nitli the cod, and they arise together frpifL 
the same general causes. In the Gulf of Saint Lawreqqe^ 
LaL 45° 48", particularly along the shores of Nova Scotia, Ne«f, 
Brunswick, Canada, and the adjacent islands, where sbell-^|^ 
are more abundant than farther to the north, and whei^ 
perhaps, in consequence, more other fishes remain during tb(^ 
winter, the herring * arrives in spring, about the same time tb^ 
it arrives on the coasts of Newfoundland and Labrador, ii^ 
April and May, when the cod, in consequence, becomes jiMToh^- 
bly equally abundant at oil placcsi but afterwards, worlds'Q^ 
food arrive on the coasts of Newfoundland and Labrador; firft 
the capelin, over the shores of both these countries, and thoti, 
again, the cuttte-fish, around the shores of Newfoundland ; thev 
never failing to bring in with them their liosis of cod, and to re. 
tain them at these sliores during the summer. Neither the cape- 
lin, nor any equivalent, ever appears at the countries fai-tbs. 
south, although the cuttle-fish visits, and sometimes in con^dec*. 
able quantities, the east coast of Nova Scotia and Cape BretQ^t^ 
HciKC the pre-eminence of Newfoundland and Labrador as , a 
fishing-station, overeveryothcrpart of the northern hemisphere. 

At Labrador, and in the north part of Newfoundland, when 
the length of the summer is not more than six weeks or two 
months, the hook, and line are often laid aside for the seine; for 
it is necessary tliat enough of cod should be taken within the 
first two or three weeks, otherwise the remainder of the warm 
weather would not be sufficient to dry it. Hence the cod-fishery, 

' The Alewib or Gupeirau vlrits Ihe eoaati of the countries jiut Darned, Sj 
T« Beoli*, Ac, bat ta n«T«r met with at Newroundlartd, nor ruthcr nort 
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according to the present mode of curing, which is, with the tst'- 
ception of a very trifling proportion, by drying the fish in the 
sun, cannot be carried on farther north than a certain latitude. 

The fishery of Newfoundland commences in June, as soon as 
the capelin appears on the coast, and ends about the beginning 
of September, when the cuttle-fish begins to move ofi^ from the 
shores. The capelin is the bait used during the first month ot 
six weeks, and after that the cuttle-fish. 

When bait is scarce, considerablo numbers of cod are caught 
^yJ^SS^"S' ^''^J'g'i?"'* heing an artificial bait, with hooks af- 
fixed. 

The process of curing the cod requires about a month in 
favourable weather. 

Of the four hundred millions and upwards of cod that are 
taken annually out of the British North American Seas, about' 
one hundred millions, or upwards of sixty thousand tons, are ei~ 
ported in a dried state by ihe British, to the warm countries of 
Europe and America : Of the remainder, a part equal to double 
that of the British is taken away by the Americans, — a part by 
the French, — and a part is consumed in the countries themselves. 

It is from the livers of the cod-fish, that the cod-oil of com- 
merce is made. These are exposed in casks, and sometimes in 
vats, to the sun, and the heat in all these countries is suflicient 
to render them into oil *. There is a falling off, some years, in 
the average quantity of oil obtained from the cod throughout 
the British fisheries ; but as the Freocli have tlie exclusive pri- 
viiege of fishing at those parts of the island where the different 
kinds of fish abound most, it is probable that the quantity of 
oil in proportion to the quantity of fish caught, indoding all 
the fisheries, in any one year may not vary much. 

As the sun withdraws from the north, the temperatu 
surface-water decreases ; its vivifying principle vaniel 
is no longer inviting to the free inhabitants of the 
cuttle-fish begins to retire, and with it man ends \i 
the cod. All feel the warning, and begin to'iv^ 
holds in their respective elements, leaving the 



* Tbcrc ought to b« obuined from all the mm) vm^tti, 
lani of oil, about five to rix thoimnd toot o( vUch er* ■ 
ebiell? to BiUaln' 
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dustry and summer rejoicing, where air, earth, and wateT) 
■net in hsrmoay together, soon to become t lie coiiij cling 
o£! an arctic winter. 

^the Cnpelin. — Tlie value of this delicate and inleresUnfj 
litUe fish may be cstimaled, when it is known to constitute the 
bait with which more ll»an half the cod caught ia these seas are | 
taken. Tlic capclin arrivcB on the coasts of these countries to 
spawn about the end of June, ttnd departs about the eud ^ 
July and beginning of August. U arijves at Labrador about 
a month later, and remains from two to four months. Its awfh 
bers are often truly wonderful. Immediately on its arrival, it 
poshes its dense shoals into the small bays and creeks, as it to' 
shun the jaws of the millions of itB devouring enemies, the tiai^ 
aj)d many other fishes witich had followed it from the deep, aa# 
which remaJB arrayed at a little distance, impatient for itaicfet 
Btructiou. Thew ma^&ive clouds of capelin are sometimes moi^ 
than fifty miles long, and many miles bnxLd. Their spawoib 
sometimes thrown up along tlie beaches, forming masseB of taor 
aiderable thickness, most of whicli is carried back inta tlier«M 
by a succeeding tide or two. ^iiL 

The capelin is six or seven indies in length ; althoLigh^ihe 
males sometimes occur nearly twice the ordinary Mze. Iti>is 
caught for bait, in nets constructed of diffident forms fcvtb* 
pUi^Be. Itpossesees some peculiar quality, which unHts it tO'|K 
CUEed for domestic use like the hennng, and is, therefore, mea^ 
ly dried in the sun. Whether the migration of the capeHn>h 
to and from the north sea, or limited to the adjacent d«ej»- 
walers, does not appear to be yet well ascertained, notwithstaiid^ 
ing that its appearance and disappearance at all parts of these 
coasts are watched, as imporlani events, by every fisherman. On 
the great scale, it is as regular and ccrttun in its appearance And 
disappe^ance, as the herring is on the coasts of Europe. i-Ii 
generally appears some days earlier at the south-east part^.of 
Newfoundland, than at the neighbouring parts of the island far- 
ther to the north ; and from ils leading in the bank-cod to theae 
places (as in 18^), it would seem to hare come in from the 
Great Bank. There is little doubt that it is on the banks at 
FPrln'D seasons, as is shewn not merely by rhe drcnmstance of 
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its appeAriiig ro have led in ihc cod from thence towards the 
shores, but hy the tact, that, very early in spring, imd sODie 
weeks before it appears every where at the shores, the cod on the 
banks take it very readily as a bait salted, when, at the same 
time, the cod at the shore will not take it in that state. It is 
well known, that the cod will take readily as a bait, on the great 
scale, that only which is its commun food at the time ; and,'in 
the present case, as soon as the capelin arrives at the shores,^ the 
bank-cod, which we infer to have followed it from the bdllll, 
not onlyconlinne to take it salted ", but the shore-cod which re- 
fused it before, now take it fresh and sailed proini«cnoit«Iyf !' 

T/ce Cuttk-Fish. — About the beginning of August/<the 
tluongs of capelin which had enlivened the shores, g^ve wvj»4o 
throngs of the cuttle-iisli. This animal seems lo succeed 'tbe 
othor, as if to supply immediately provision to the cod. Ic is 
of equal iuiporcance in Newfoundland as the capelin, at ilis 
the bait with which the other half ol' the cod here is caught. 

The cutUe-fisb does not appear at Labrador in quantities the 
same as at Newfoundland ; — from which it might be ii^erred 
that it migrates only to and from the adjacent deep waters. ■ 

The common aze of this animal is from 6 to 10 rmAes in 
length ; but it has been met with of coiosaal size. Durii^ vio. 
lent gales of wind, hundreds of tons of them are often thrown 
\ip together in beds on the flat beaches, the decay of which 
apreads an intolerable efBuvium around. It begins to retire from 
the coast in September. It is made no use of except for bait; 
Old as it maintains itself in deeper water than the capelin, in- 
Obead of nets being used to take it, it is jigged ; a jig^r beittg 
a number of hooks radiating from a fixed centre, made for the 
purpose. The cod i.s in best condition after having fed on it. 
< When shoak of the cuttle-jisb and of the capelin con* 
cmtaot, the latter always retieat, and from the wound 

" The CHpelin are salted the preceding j-eiir purposEly,, to 
Uit banks earlier in the ensuing spring ilmn the cod ncarti 
caught { that is before thecnpeliil baa Miuck In. 

' -t The Mpelin is bImi eometimea tafcon in the moirtli of Ai 
ing vtiwBla, among the ice on the banks, more than SOOntfa fm 
then it ia found also in the siamachs of the sealnj— no <Wlii ^ 
llwt linn fivm the deep* ovei the hanks towards the ooaM. 
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carry with them, are sufferers in an attack : These anil 
backwards and forwards with a quickness which the 
cannot escape. 

The cuttle-fish is supposed to impart the crimson colour which 
the sea exhibits in various parts here, during the latter part *f 
Eummer. The water of the harbour of Si John's, two tnilm hi 
extent, sometimes exhibits the phenomenon. 

It may be unnecessary to say that the migrations of the ood, 
«rf the capehn, and of the cuttle-fish, Hre only once a year *. - 

Of the Seals. — Newfoundland, owing to its projecting iMo 
the Atlantic eastward from Labrador, intercepts many of the 
immense fields and islands of ice, which, in the spring, itiove 
south from the Arctic Sea. These fields of ice, in their origi- 
nal formation, present, at their edges, a sulficient barrier ag'tOBBt 
the inroads of the ocean ; and they are so extensive, that their 
interior parts, with the openings or lakes interspersed, notwith- 
standing the rage of elements around, remain serene and im- 
broken : Here are the chosen transitory abodes of millions of 
seals,*— here these animals enjoy months of peace and securin, 
to bring forth and nurture their young. Such fields cotleet 
on the coasts of Newfoundland, and, as it were, offer to the in- 
habitants the treasures tliey bring : The island is periodicdlgr 
surrounded by them for many leagues in all directions, — tfae>w- 
liabitants within the dazzling bulwark being as impotent la- 
wards the rest of the world, as the rest of the worid is towanle 
them. [■ 

The all-efficient sun, gradually reluming, liberates the fieMi 
of ice from the shores to which they had for a time become-Bt- 
tacbed, and enables man again to expose himself with impunM 
in his own element. ■ ■' 

In the month of March, upwards of SOO vessels, fitted om 
for the seal-fishery, are exlricaled fiom the icy harbours on the 
east coast of Newfoundland ; — the fields are now all in niotJun, 
and' the vessels plunge directly into the edges of such as appear 

' The cuttle-fish occurs in abundance in man? of □iir estuaries and coMts, 
but has hitberto heen con.iiileced m ul no viUuc. Now that it 'n knuwn ui 
form on excellent bait for cod. and, L>ven Sen- other fishing, it ig not to be 
doubted that it nrill in future, in this country, be used with equal odnuitaMC 
and profit as a bait for tho rapture of our cod, ling, &q En. 
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to liave seals on them ;— the crews, armed with heavy firelocks 
and bludgeons, there land, and, in Ihe course of a. few weeks, 
destroy nearly 300,000 of these animals for their fat and skins. 
The skins, with the fat which surrounds the body, are taken off 
together, and tlie scalped carcases l^t on the ice. When the 
vessels ore loaded with these scalps, or otherwise, when the iee 
is scattered and dissolved by the advancing spring, which it al- 
ways is, except the islands, before the middle of May, they re- 
turn to their respective pons ; the fat is then separated from 
the skins, and exposed in vats to the heat of the sun, where, 
in from three to five weeks, it is rendered into the seal-oil of com- 
merce *. The field-ice extends, with interruptions, more than 
SOO miles off the land, but the vessels in general have not to go 
so far to look for the seals i The Helds are even met with at 
sea continuous in a north erlv and southerly direction for that 
extent, at that distance from land. 

As these fields of ice are not formed at Newfotindland, and 
only partially formed at Labrador, the herds of seals which are 
found on them, when they appear at these places, must have 
come frtmi the sea farther north, where the main body of the 
ice is formed, viz. from the Greenland Sea, and that in the vi- 
cinity of Davis' Straits. The Greenland winter, it would ap- 
pear, is too severe fi^ these animals, and when it sets in, they 
accompany the field-ice, which winds and currents carry south- 
wai-d, and remain on it until it is scattered and dissolved in the 
ensuing spring, in about I.at. 43° N,, or about 200 miles south 
of Newfoundland. Old and young of these animals being iJien 
deserted in the ocean by their birth-place, nature points out to 
them the course to their favourite icy haunts, and thither th«r 
herds hnrry over the deep to pass mi arctic summer. 
returns, and with it commences again tlieir annua' 
from latitude to latitude. 

There are five different kinds of seals found oi 
at Newfoundland, all known in the GreenUntI wi. 
best known of which are, \st. The Harp (Phoca 
the one-year old of which is called the Bodttniii 
Hood or Hooded Seal (Phoca leonina,) ; and, 9" 

* From 3000 to 4000 tans of seal-oil, zccotibng to th* 
vj, la made umtully. The !efil-6ihci7 is prowttttlH' 
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tipper. The other two kiiiJa are the Blue Seal, aw oqllcd ffHp 
iu colour, which is as large aa ihe Hooded Seal ; awl tbsnAi 
Seal, so named from its form resembling that of a jar* tbMt A 
the shoulders, and tapering otf suddenly towards the tail; k^l/tL 
small, body 4 or 5 feet long, tlic fur spotted, and it keepoitqflp 
in the water than the other ice-seals. These all du^fec ifr*IB 
the shore or harbour-seal ( Phoca vitulina) of these coasts. The 
ice-seals are alike migratory, and promiscuously gregarioas ; tb^ 
differ much in size, and the flesh of them all is very uapalateablc^ 
unless to an acquired ta&te, more particularly that of the fM 
ones, diflering in this respect from the ^sh of the shorg apal, 
eon^ ports of which are very good. It remaiui! to b^ p|t>- 
ved, that some of the alleged differences in the ice-seals do not 
sriae from age. Although the ice-seals, which are some^nli 
met vith in herds of many leagues in extent on '*■" f"". rron 
to have no ordinary means of subsistence^, yet the haod o£>j^ 
ening Providence maintains both old and youog «sceeetn^ 
&it. The seal-hunter!> often find fresh capelinandotbedHb 
nuj. substances in their stomachs. >u">juu) 

■'■' ■!' iiai d 

iNotivithstanding the apparently immense annual d^UrucJJai 
by^iaan among the cod in these seas for more than two rrmfa, 
riea, it does not appear that their numbers are al all diiadniajifij^ 
Qt that their migrations are in any way affected : Nor is it )j|[j|U| 
thatthey ever willbe, if we may judge from the migratfH^Qg^Ht 
of £ufope that have been persecuted fur many more ceatw^^ 
between the North Cape and the South of England. , ^ ,|. 

It is not so, however, with those animals which man cam ngn 
sue in his own clement ; — thus, the walrus and the P^^^WIHIU 
once abundant, may be said now to have entirely disapp^y^ 
from the Gulf of St Laurence. , ^^^ 

As the persecution of the seals in the field-ice increases*, fldwdb 
it has, every year since it commenced, it will be interestiiM|.A 
observe, at some future day not far distant, the ef^t on. ttafc 
numbers. It is not much more than thirty years sinoe ^M' 
vessels ventured out among the ice at sea, purposely 'Ttipprf 
and uuoned fur. their destruction. . ^ 

The end, the capelin, and the culdc-fisli, in tl) 
coonertion, and tHc seal, or rath(T the cod and the ; 
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ttite tJiO' political valuo uf Newfoundland and Labrador, aod 
render these otherwise desolale and inhospitable regions the seene 
of rivdry'of British, French, and American national enter- 
prise and industry *. The day is not far distant when vessels 
will be fitted ont direct from Britain for tlie seol-Ashery at 
Newfoundland. 



!Diis&Hp^on of' a New Sejlecting T^»cti^,' denominated ike 
"Aefial Reflector. By Thomas DitK, Estj: Attthor of the 
Christian Philosopher, &c. Communicated by the Author; 

X HE invention of the Reflecting Telescope was an iniportaDt , ^h 
improvement on the long and unwieldy refractors, which vertr ^H 

in use ainong astronomers towards the close of the 17th century. ^^| 

With a Newtonian reflector, only six feet long, celestial objects 
may be viewed with as high a magnifying power, and with equal 
distinctness, as with a common refracting telescope of 120 ieet 
in length. By means of these instruments, the late Dr Her- 
schel made those brilliant discoveries which have extended our 
views of the solar system, and of the grandeur of the universe, 
and which have rendered Ins name immortal in the annals of as- 
tronomy. It was not a little singular, however, that more than 
haif a century elapsed, ailer the construcbon of this instrument 
was suggested by Gregory and Newton, before any reflecting 
telescope of a size calculated for celestial observation was actual- 
ly constructed. In the year 1663, Mr Janes Gregory of Aber- 
deen published his account of the<eaMMaiOD of that fonn of 
the reflecting telescope, which 'bAli'lli* k- - In a treatise en- 
titled " Optica promota r and ia llM^Wcr ^1^ Isaac New- 
ton constructed two small nflNiUMHy^ > j<i')ui six inches 



' The herriog, iuu;k«icl,' lui'i .^ <<• at Netr&uDdland. 

anij.comparativelj allowed to \<t- P* -f-iiui piiio 

bora amall to seveta) pounils » . 
and the fiflherj- of it is profiBCOtcJ 
tUe house at tlie south partirf t> 
wBid> of 70 ftet in length. -vlddliiH 
aboimds in all the riT«n^ 
sometimes occurs with the 
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in lengtb, of a form somewhat cliiTcrent from tbat proposed fay 
Gregory, which he presenled lo the Hoya! Society : But^m 
hear no more about the construction of reflectors, till the year 
1783, when MrHadiey pubhshed, in No. 376 of the Pbilosophi- 
cat Transactions, an account of a iarge Newtonian rejector, 
which he had just then constructed, and which left no ruom to 
fear that this invention would remain any longer in obscurity. 
The large speculum of this instrument was 621 inches focal du- 
tance, and B\ inches diameter, was furnished with ma|^ityiii£ 
powers of from 190 to 230 times, and equalled in performanoe, 
the famous aerial telescope of Huygens of 133 feet in length'. 
&n«i this period, tlie reflecting telescope has been in geaeral 
use among astronomers tn most countries of Europe, and has 
received numerous improvements, under the direction of Sbctf, 
Mudge, Edwards and Herschei, the laet of whom construelid 
reflectors of T, 10, SO, and even 40 feet in focal lengthy wlmk 
br surpassed in brightness and magnify tng power, all the instw- 
nents of this description, which liad previously been attetnptsib 

Having constructed and mnde a variety of experimettta at 
small Gregorian reflectors, I was generally disappointed ia.taj 
expectations of the effects produced by their performance ; add 
bad always recourse to achromatic telescopet>, both in t«n«^ 
trial and celestial observations, where brightness, distinctness and 
accuracy, were required. Tills might be owing, in pari, toad^ 
ficaency in the ligure and polish of the specula I made useof 
in these instruments ; but in all the Gregorian telescopes I haw 
had occasion to use, there is a certain degree of din^nesft aud 
obscurity, which renders their performance loss pleasant, and 
far inferior to that of good achromatic refractors. About ftior 
years ago, an old speculum, S7 inches in focal distance, very, in^ 
perfectly polished, having accidentally come into my pussessiot^ 
and feehng no inohnation to fit it up in the Gregorian fortn^il 
formed the resolution of tlirowing aside the small speculum, and 
attempting theyron( view, notwithstanding the uniform asSfex* 
tion of opticians, that such an attempt in instruments of a smaO 
size b im[»acticable. I had some grounds for expecting suos 
. „__ . —^ — . —•■ i rs 

' A particuUc do8C[i|idon of tItU lele*cape, with ihe Tnuhinery ibr rngvlng^ 
iliuilraled with an en^aring, may be seen in Rcfd and Gnj's " Abridgment,. ^ 
ihe Phil. Transactions," vol. vi. part i. p, UT. ' ' 
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cess in this attempt, from Beveral experiments I hod previously 
made, particularly from some modifications I had made in the 
construction of astronomical eye-pieces, which have a tendency 
to correct the aherration of the rays of light, when they proceed 
somewhat obhquely tram a lens or speculum. 

In tile first instance, I placed the speculum at the one end of 
a tuhc, of the form of a segment of a cone, ihe end next the eye 
being somewhat wider than that at wliich the speculum was fix- 
ed, and its length about an inch shorter than the focal distance of 
the mirror. A email lube for receiving the different eye-pieces was 
fixed in the inside of the large tube, at the end apposite to the 
speculum, and connected with an apparatus, by which it could oc- 
casionally be moved either in a vertical or a horizontal direction. 
With the inslrumenl fitted op in this manner, I obtained 
some very pleasant and interesting views of the moon, and of 
terrestrial objects. But finding that one side of the tube inter- 
cepted a considerable portion of light from the object, I deter- 
mined to throw aside the tube altogether, and to fit up the in- 
strument on a different plan. A short mahogany tube, about 
three inelies long, was prepared, to serve as a socket for holding 
the speculum. To the side of this tube an arm was attached, 
about the length of the focal distance of ihe mirror, at the ex- 
tremity of which a brass tube, for receiving the eye-pieces, was 
fixed, connected with screws and sockets, by which it miglit be 
raised or depressed, and turned to the right hand or to the left, 
and with adjusting apparatus, by which it might be brought 
nearer to or farther from the speculum. 

Plate I. Fig. 1. Exhibits a general representation of the in- 
strument in profile. AB is the short tube wiiich holds the spe- 
culum ; CD the arm which carries the eye-tub 'hich consists 
of two distinct pieces of maJiogany ; tht 
of sliding along the under side of C, I 
EF. To the under part of the aa 
nut, with a female screw, in which th< 
applying the hand to the knob e^h 
instrument to distinct vision. G \s 
the eye-pieces. It is stipporicd \-\ ,\ 
passes through a nut connected "■ 
passes through the arm D. Ujt 
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may be elevated or depressed, and (irmly fixed in its pi^p^ JM|^| 
liOB; and by the nut g, it may be brought nearer to, or faHll^H 
frcHm, the arm D. By the same apparatus, it is also reuAHMB 
capable of being moved either in a vertical or a horizontal £f^ 
tion : but when it is once adjusted to its proper position, itM^ 
be firmly flxed, and requires no farther attention. The e^e-l^ilt 
repceaeoted in this figure, is the one used tor terrestrial otjecHi^ 
which consiHts of the tubes belonging to a small achromatic ti^C 
scope. When an astronomical eyc-i)iece is used, the lengtlftSf 
the instrument extends only to the point I. In looking throd^ 
thf» telescope, the right eye is applied at the point H, and'tftil 
observer's head is understood to be uncovered. For thaSe'il1)& 
uee only the left eye, the arm would require to be placed on'rat 

• of^nsite side of the tube, or the tube, along with the arf&^Ve 
made to turn round 180 degrees. : . jU u) 

Fig. 8. Represents a front or rather an oblique View ttf'ttB 
instrument, in which the position of the B])eculum may be'tlfifJK!' 
All the specula which I have fitted up in this form, having bckn 
orii^nally intended for Gregorian reflectors, have holes in theJ** 
centres. The eye-piece is, therefore, directed to a point heaV^y 
equidistant from the hole to the exterior edge of die speccdutf}/' 
that is, to the point a. In one of these instruments fitted't^kr 
with a four feet speculum, the line of vision is directed to Im 
point b, on the opiiosite side of the speculum ; but, in this ctt*,^ 
the eye-tube is removed farther from the arm, than in thcffiDK.' 
mer case. The hole in the centre of the speculum is obviou^' 
a defect in ihi.s construction of a reflecting telescope, as it pt^ 
vents us from obtaining the full advantage of tiie rays, whMlli 
fall near the centre of the mirror ; yet, the performance of 
instruments, even with this disadvantage, is superior to wfai 
should previously have been led to expect. 

The principal nicety in the construction of this instrui 
consists in the adjustment and proper direction of the eye-l 
There is only one position, in which vision will be perfectly 
tinct. It must neither be too high nor loo low,^t must be' 
ed at a certain distance from the arm, — and must be diw 
to a certain point of the speculum. This position must be 
mately delcrmiiied by experillKnl, when viewing terrestrial' 
jects. A person tinacquainted with this construction of il 
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lescope, would, perhaps, find it dil&cult, in tlie first instance, to 
make tliis adjustment; but, were it at any time derangetl, 
tbrough accident or otiiecwise, I can easily make tlie adjustment 
a^Jiew, in the course of five or six minutes. 

in^xnnting this telescope to the object intended to be viewed, lie 
eye is applied at K (fig. 1.), and looking along the arm, towards 
the eye-piece, till it nearly coincide wilh ttie object, it will, in 
most cases, be readily found. In tliis way I con easily pcnnt this 
ifUtrument to Jupiter or Saturn, or to any of the other planets 
visible to the naked eye, even when a power of 170 or 180 braes 
ia applied. When high magnifying powers, however, are used, 
it. is expedient to Hx, on the upper part of the short tube in 
wbich the speculum rests, a finder, such as that which is tiaed in 
Itlewtonian telescopes. When the moon b the object intended 
to be viewed, she may be instantly foundtby moving the instru- 
Dunt till her reflected image be seen from the eye-end of the te- 
lescope on the face of the mirror. 

I have fitted up five or six uistrumeuts of the above dewrip^ 
tion, with specula of S, 16, 3,7, 35, and 19 inches focal distance. 
One of these having a speculum eight inches focus, and two in- 
ches diameter, with a terrestrial eye-piece, magnifying about 2di 
limes, forms an excellent parlour telescope, for viewing land ob- 
jeet^ and exhibits them in a brilliant and novel aspect. When 
compared with a small Gregorian, of the same size and magnifyi- 
i|^ power, the quantity of light upon tlie object appears nearly 
dnubled, and the image is equally distinct. It represents oh. 
jects in tlieir natural colours, without that dingy and yellowish 
tinge which appears when looking through a Gregorian. Ano- 
ther of these instruuients, having a ^Kcutum of 87 iuches focal 
distance, and an astronomical eye-)»tiGe^^pabdlicaiig a magnifying 
power of about 100 limes, servasisaaiMneUeai Bfttroiiomical te- 
lescope. By this instrument I :s miiiI -ik.'Iv.i tit' Jupiter, 
the ring of Saturn, and the no so • ••-' i^ie Moon, 
may be contemplated with gim Widi a 

nagiiifying power of 40 u-pu-, >nie- 

Ij bright and well deiin. i 'i a. 

bout 4 feet long. Tlu- '] 

old one : when it coinr into ■• 

tarnished, as scarcely to nllect 
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ed, it appeared to be scarcely half-polisbed, and its surface ii 
vari^i;aled with yellowish stains, which cannot be erazed. Were 
it fitted up upon the GregoriRo plan, it would, I presume, be of 
very little use, unless when a very small magnifying power was 
applied. Yet, in ils present form, it bears, with great distinct- 
ness, a magnifying power of 1 70 times, and is superior in its per- 
formance to a 4 feet achromatic refractor, with a similar magiu> 
fying power. It exhibits very distinct and interesting views ^ 
the diversities of shade, and of the mountains, vales, cavcnM^ 
and other inequalities of the moon's Burface. The smallest b^ 
atrument I have fitted up on this plan is one whose speculunritt 
only 5i inches focal distance, and \\ inches diameter. With it 
magnifying power of about 15 times, it shows land objects wlks 
great distinctness and brilliancy. But I would deem it iuejipiiC 
dient to fit up any instrument of this description, with speaiAat 
of a shorter focal distance than 10 or 12 inches. ■/■i 

The following are some of the properties and advantagefi ptL' 
cufiar to this construction of the reflecting telescope. 

1. It is extremely simple, and may be fitted up at a compo*' 
lively BmaU expence. Instead of large and expensive In^r 
' tubes, such as are used in the Gregorian and Newtonian cos^ 
stniction, little more is required than a short niahogany tabs, 
2 ot 3 inches long, to serve as a socket for the speculum, wittf 
an arm about the focal length of the mirror. Tlie expence rf- 
small specula, either plain or concave, is saved, together wjtfii 
the nimierous screws, springs, &e. for centring the two specu- 
la, and placing the small mirror parallel to the large one. The 
only adjustment requisite in this construction, is that of the eyet 
tube to the speculum ; and, by means of the simple appamClM 
already described, it can be effected in the course of a few mi. 
nutes. Almost the whole expence of the instrument consists in 
the price of the speculum and the eye-pieces. The expence <rf 
fitting up the four feet speculum, alluded to above, including 
mahogany tube and arm, brass sockets, screws, eye-tube, brass 
joint, and a cast-iron stand, painted and varnished, did ntit 
amount to L. 1, 7s. A Gregorian of the same size would hav? 
required a brass tube at least 4J feet in length, which vcould 
cost four or five guineas, besides the apparatus connected with 
the smaU speculum) and the additional expence connected «qth 



denomiiialed the Aeruil Uefieclor. 47 

the fitting up of the joint aiid stand requisite for :>uppoFting and 
steadying so unwieldy an instrunient. While the aac inBtru.- 
ment would require two pertions to carry it from one room to 
another, and would occupy a considerable portion uf on ordinuy 
apoitment, the other can be moved, with tlie utmost ease, to any 
moderate distance, oikI tlie space it occupies is scarcely known. 

% It is more convenieiit Jbr viewing celestial objects at a 
hi^ altitude than any other telescope. — Wlien we look through 
a Gr^orian reflector, or an achromatic teleBtoi»e ol' 4 or S 
feet in length, to an object elevated 60° or 60° above the ho- 
rizon, the Ixnly requires to be placed in an uneasy and dis- 
touted position, and the eye is somewhat strained, white the ob- 
servatiun is continued. fiut, when observing similar objects 
by. the Aerial Reflector, we can either stand perfectly erect, 
or sit on a chair, with the same ease as we sit at a desk when, 
reading a book or writing a letter. In tliis way, the sur- 
face of the moon, or uf any of the planets, may be contemplated 
for an hour or two, without the least weariness or fatigue. A 
delineation of the lunar surface may be taken by this instrument, 
witl;i more ease and accuracy than with any other telescope, as 
th^ obser\'er can sketch the outline of the object by one eye, oa 
a tfiUet placed a Httle below the eye-piece, while the other eye is 
lopking at the object. For the purpose of accommodating tHe 
instrimient to a sitting or a standing posture, I caused a small 
table to be constructed, capable of being ele^atetl or depressed 
at pleaaure, on wliich tlic stand of the telescope is placed. When- 
tlie telescope is 4 or 5 feet long, and the object at a vwy hi^< 
elevaiion, the instrument may be placed on the floor of the apait- 
mept, and the observer will stand in an erect position. <■ 

3, This instrument is considerably shorter than a Gregom 
telescope, whose large mirror is of the same foc^ length. W 
an astronomical eye-piece is used, the whole Jf ngth of the in 
ment is nothing more than the focal length of the ,b 
But a 6r^;orian, whose large speculuni is 4 feet iootWr f 
ceed 5 feet in length, including the eye-piece. ■ - 

4. The " aerial reflector" far excels the Gr^orixQ.ti 
ii^as. The want uf hght in Gregorians is owing U 
reflection ham the small mirror ; Cor, it has Im^j 
experiment, that, about the ono-half of the ray. 
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61II upon a reflecting surface, is lost by a second reHectitm. The 
image of the object may also be presumed to be more correct, U 
it is not liable to any distortion by being reflected froux another 
speculum. 

6. There is leas tremor in these telescopes than in Gregonui 
reflectors. One cause, among others, I presume, of the tremoK 
which affect Gregorians, is the formation of a second itnage at i 
great distance from the first, besides that which arises from the 
elastic tremor of the small speculum, when carried by an smi 
supported only at one end. But, as the image formed by the 
speculum, in the aerial telescope, is viewed directly, without be- 
ing exposed to any subsequent reflection, it is not so liable to 
the tremors which are so frequently experienced in other reflec^ 
ing telescopes. Notwithstanding the length of the arm of the 
four feet telescope above mentioned, a celestial object appears re- 
markably steady, when passing across tlie field of view, especial- 
ly when it is at a moderate degree of altitude ; and it is eaajly 
kept in the field by a gentle motion applied to the arm erf the 
instrument. 

The specula used in all the instruments to which I have »Uwfa^ 
above, are far from being good, being of a ye^owish colour^iakd 
some of them scarcely half polished. They have likewisQilM^ 
holes in their centre, as they were originally intended for uri^o- 
riaa telescopes. Were they fitted up in the Gregorian Am, 
they would be of little use, unless with small degrees of itta^A- 
fying power. Yet, with all these imperfections, they exhibitntfie 
object with more brightness and accuracy than the generali^Kf 
reflectors ; and therefore I have no doubt that, were inatrumaftb 
of this construction fitted up with specula of the best figure Mid 
polish, they would equal, if not surpass in brilliancy and distiaet- 
neas, the general run of achromatic telescopes. 

In prosecuting my expeaiments in relation to these inatrti' 
ments, I wished to ascertain what effect might be jH'oduced'br 
using a ^art of a speculum, instead of the whole. For tbig pur- 
pose, I cut a speculum, three feet in focal length, through the 
colter, so as to divide it into two equal parts, and fitted up eadi 
port as a distinct telescope ; so that I obtained two telescopes 
irata one speculum. In this case, I found that each half of ^die 
apecuhim performed as well as the whole specidum had dtaie 
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before ; at least tliere appeared to be no sensible diminution in 
the bi-igfdness of the object, and the image was equally aecatate 
and distinct ; so that, if economy ware a particular object aimed 
at in tile construction of these instruments, two good telescopes 
mij^t be obtained from one speculum. I have also some 
reason to Believe, tliat instruments of this kind might be 
fitted up with glass specula. My opinion on tliia point, how- 
ever, is not (juite decisive, owing to the want of glass specula;Df 
a proper figure and focal distance, on wliich to try the eiqtm- 
ments. WitJi a glass specuKnn, however, about 11 inches iiocol 
distance, and whose figure was obviously somewhat incorrect, I 
hate seen distant objects tolertdily distinct and well-dirfined, wth 
magnifying powers of from 12 to 20 times. 

From tlie experiments I have made in reference to Bheee in- 
stnunaite, it is demonstrable, that a tiAe is not fuu»«w^ in 4be 
construc^n of a rellucting telescope, whether 'il be used for 
viewing celestial or terrestrial objects ; and, therefor^ were a ee- 
flccting telescope of 50 or GO feet in lengdi to be constructed^ it 
might be fitted up at a comparatively small expence, after ithe 
charge of casting, grinding, and polishing the speculum is de~ 
frayed. The largest instrument of this description which has 
hitherto been ccmstructed is tiie 40 feet reflector of Dr Hei-sc^l. 
This c(»iplioated and most unwieldy instrument has a tube of 
rolled or sheet iron 30 feet 4 inches in lengtl), and 4 feet 10 ioches 
in dielaetea', wliich weiglis several thousands of pouuds; and it 
has heea computett tliat a woodm tube, for the same purpoee, 
wquld have esceedcd this in wiSght by at least 3000 pounds. 
Now, I conceive, that such enormous tube* in i 
such dimensioaa, are alt<:^th{T unneeesstur- Notlu 
requisite tlian a short tube for holding the Kpeculm 
ed witii one side of tins tube (or with bcith sudn 
necessary), two strong bars of wood, prsjocdi 
yoiid the qieculum end of the tubu, and «\b 
fiai' as the foc^ length of the mirror, ami .-.ini 
of wood, iron, or brass, would Ik i)uIl' 
to the eye-piece, and for direc he > 

A telescope of 40 or !iC\ fnrt in 
would not require cm-i 
:ipparalus and mocii. : 
.rtl'Ril. JULY 182l>. 
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, positum, wtoci) were found necessary in the construction of Dr 

I . Herschel's large reflecting telescope *. With regard to telescopes 

of amallcT dimensions, as from 5 to 15&et focal length, with the 

exception of the exjwnce of the specula and eye-pieces ; they 

might be fitted up for a sum not greater than fiam 2 to 5 or 6 

, (^neas. 

Were any person to attempt the construction of these tdfl- 
Vtppes, in the mean time, it is not likely he would succeed, with- 
out more minute directions than I have yet given. The astn^ 
nomical ^e-pieces used in the aerial telescope, have a particulv 
modification, which is. essentially r«|uisite to distinctness of vi- 
foaa^ and, therefore, were any one to try the experimrait with.ji 
common astronomical eye-piece, he would most probaWy hA 
disappointed in the performance of the instrument. A desci^ 
tion of the peculiarity of the eye-piece to which I allude, wilb 
other particulars in relation to these instruments, I deem it tOr- 
pedient, ftv certain reasons, to postpone to a future opiportti- 
nity. 

I have sometimes used these instruments for tlie purpose ^ 
viewing perspectiw prints, which they exhibit in a beautifuluni- 
intereeting manner. If a coloured perspective be placed at-oofi 
end of a large room, and strongly illuminated with two 
and one of those reflectors, furnished with a small 
power, placed at the opposite end of the room, the represt^tatioQ 
of a street or a landscape will be seen in its true perspeclive» 
and will appear even more pl^^nt and interesting than wbeo 
viewed through the common t^tical di^tgtmal machine. Xf i^m 
inverting eye-piece be used, which is most eligible in tliis exj». 
riment, the print, of course, must be placed in an inverted poo- 
tion. 

That reflecting telescopes of ^e description now statetl ve 
original in their construction, appears from the uniform lan^u^e 
of optical writers, some of whom' have pronounced such attempts 
to be ttltogethef impracticable, . Dr Brewster, one of thp ' 

■ The idea here siiggBsled will perhaps be more Titadily appreciated, b' 
spectian of Plate 1. Fig. 3, where A is Uie shsrttulie, BC anil D£ the t] 
bars or annSi connecled with cross ban, ibr the purpoae 
and steadiaaa. AtFandG, behind the speculum, weights mlgfct h 
lary, for Cfliinl«rbaiancing the levcr-powgr of the long arm, 




KJiMTm^JVt.Amr.. 7. J» 




'M 



-^; 



denominaied the AeritU Refledor. 61 

and most respectable writers on this subject, in the Edinburgh 
Enc^'cloposdia, art. Optics, and in the last edition of his Appendia: 
to " Ferguson''s Lectures," has the following remarks : — " If we 
coukl dispense with the use of the small specula in telescopes of 
moderate length, by inclining the great speculum, and using an 
oblique, and consequently a duforted reflector, as proposed first 
by La Maire, we should consider the Newtonian telescope as 
perfect ; and, on a large scale, or when the instrument exceeds 
90 feet, it has undoubtedly this character, as nothing can be 
more simple than to magnify, by a single eye-glass, the image 
formed by a single speculum. As the Jroni view is qtiiie mm- 
practicaMe, and indeed has never been attempted m instruments 
of a small size, it becomes of great practical consequence to re- 
move, as much as possible, the evils which arise from the useof 
a small speculum," &c. 

The instruments now described hare effectuated the desiral^e . 
object alluded to by this distinguished philosopher ; and the motfc ! 
of construction is neither that of Dr Herschel's front view, nor 
does it coincide with that propo.sed by La Maire, which appears 
to have been a mere hint that was never realized in the construc- 
tion of reflecting telescopes of a amaU size. The simplicity of 
the construction of these instruments, and the excellence of theit 
performance, have been much admired by several scientific gen- 
tlemen, and others to whom they liave been exhibited ; and so 
much am I convinced of their utility, that I have dismantled 
every other Gregorian telescope I had in my possession, and 
fitted it up in the form now described; and I seldom use any 
other telescope either in terrestrial or celestial observations. As 
it is distinguished frram every otiier telescope, in being used 
without a tube, I have chosen U lunate it " T7te Aerial 

Refiector*.'" 

Perth, April 1826. 
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* A caveat baa been lodged at tfai ic rk-w of taking oi 

a patent for this constnieliun of tint . . iicief notice of 

was published, about three yean nit.. "n''k eutitlei 
" The Christian Philosopher." 
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On the Combustion qfAlcohdw Fluids, Oils, ^-c. in Lamps, wi& 
observations on the Colour and Constiiut'tmi of Flame *. Bj 
Hknry Home Blackaddkr, Esq. F. R. S. E. Communi- 
catcti by the Author. 

1. — Of lAtmps idthout Wirhi. 

A. POBOus or filamentous substance, that has the property of 
raiNng fluids by capillary atti-aclion, has hitliorto been considtf- 
ed an essential part of a lamp for burning (uls or alcoholic fiuids; 
and this part of the lamp, termed the wick, has been made of 
various vegetable and mineral substances, such as cotton, lint, 
moss, asbestus, mica, small wires, &c. All combustible fliuda. 
however, that are commonly employed for producing l%ht or 
heat, may be burned with advantage in a lamp, without making 
use of any wick. For this purpose, it is only requisite to have 
a burner in the form of a tube, and made of a substance Lbat is 
incombustible, and a slow conductor of heat ; .ind, perliape, U 
would scarcely be anticipated how well glass and other slow eaa- 
ductors are adapted for burners of this description, or how ea^y 
such a lamp may be constructed. In their construction provi- 
sion must be made for a constant supply of fluid to the burner, 
without the influence of capillary attraction ; and this is efTccted 
by having the burner so placed, as to be lower than the reser- 
voir, the supply being regulated by a stopcock or valve, or by 
duly pro)x>rtioning the size of the connecting tube. Lamps of 
this description may be made of almost any form, and of almost 
any solid material ; it being only essential, as already staled, 
that the burner be a tube made of an incombustible and alow 
conducting substance. For alcoholic fluids, the length of tbe 
burner docs not necessarily exceed an inch ; and for oils, it may 
be reduced to tlie half or the fourtli of that lengtli. In Plate X. 
Fig. 5. is represented a convenient and easily constructed lamp for 
the combustion of alcoholic fluids. It consistsofa small glass gl(rf^, 

* The first pan or Ihls paper is an extn 
Sooiety, let Maj 1880. On ih»t occasiui 
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and s bent glass-tube, supported on amctallic aland or frame. '£he 
tube is ol' the size used for thcrmoniet«rs ; its interior diameter 
being about one-fortieth of an inch. It is passed through an elastic 
piece of cork, which is cemented into the lower part of the glass- 
globe, and surrounded by a collar of metal : in this way the tube 
may be readily slid up or down, without allowing any of the 
fluid to escape between it and the cork. When the extremity 
of the tube is above the surface of the fluid, none of the latter 
can escape through it ; and when tlie lamp is to be used, the 
tube is drawn down, as represented in Fig. 5. ; tlie degree 
of its depression being regulated by the size of the flame that is 
wished to be produced. When a low flame is required, the ho- 
rizontal part of the tube is cemented to a low flat stand ; and 
when the lamp is to be lighted, the fluid is made to flow, by 
drawing up the resenoir, instead of, as in the former case, draw- 
ing down the tube. For occasional purposes, a tube bent, so as 
to form a syphon, and passed through a cork in the neck of a 
phial containing the fluid, constitutes a very convenient l^nji. 
When, with a lamp of any form, it is wished to produce a large 
flame, it is only necessary to increase the number of the burners ; 
and in this way the d<^ee of heat can be regulated at pleasure, 
and with great accuracy. The advantages, &c. resulting from 
the combustion of alcoholic fluids in a lamp without a wick, will 
afterwards be considered. 

A lamp for burning oils, for the purpose of illtiminatiun, is 
c(»istFucted on the same principle as that for burning alcoholic 
fluids. The reservoir may lie made of metui, or of plain, cut, 
or coloured glass, so as to produce a beautiful effect. And a 
line green, red, or yellow colour, can easly be communicated to 
spermaceti oil, producing the same eflect as coloured gloss. The 
form represented, Fig. 6., which may be modified accoi 
taste, having additional branches, inc. amy, perhaps 
as suitable as any other. One that contains frmo 
ounces r^ oil, and whose burner is sot largi 
bugle bead, burns for eight or ten hours : ai.,. 
persons to read or write. A lamp of diis li -i ii 
nucd burning three days and a half, or o;. iv ^ <.> 
out having bccD touched; antl the mbqII < 
formed on the burner, did not amount to In 
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oil was of the inferior quality lliat is sold under the nt 
whale oil. When a greater degree of illumlnatioD is reqii 
the number of burners, and capacity of the reservoir, mnstlK 
increased in proportion. It will be found, that a lamp of this 
description is as readily lighted as a candle, or lamp with a 
wick ; and the burner may be such as to produce a flame thai is 
a mere luminous point In a dark apartment, or only a, blue speck, 
that is invisible at a short distance ; or sudi as to g^ve a flame 
similar to that of an argand lamp with a wick. This last may 
be effected, either by two short and wide tubes, having an ai- 
rangement similar to the meiailic wick-holder of an argaiid lamp, 
or by means of small short tubes, placed nearly in contact, and 
in the form c£ a circle. 

A convenient small hand-lump, fur occasional purposes, and 
either for burning oil or alcoholic fluids, is made, by iixiiig a 
long tube in the moulh of a small bag, formed of caoutchouc, ot 
other impervious substance; the burner being supplied by Uu 
pressure of the band. i.r^ 

When a thin narrow collar of metal is attached to the roodft 
ofaburner, so as to prefect in the form of a small cup, tbe KB- 
semblance of the flame then produced, to that of a gas-lamp^ii 
so complete as readily to decei\'c those who are not aware of 'the 
presence of oil. If the collar be made of impure silver, and ^ 
lamp has not recently been used, the flame, when firet li^ltpd, 
has a green colour; but this adventitious colour disappeaniD 
the course of a few seconds, when the metal acquires a red liBK* 
In the practical line this modification of the wlckl ess lamp iicMfc. 
Ocularly deserving of attention. . , j^j 

Various attempts were made to take advantage of the capUlHrv 
attraction of tubes, fur maintaining a constant supply of ah/to 
the burner, which at first proved unsuccessful ; and the wantflf 
success was attributed to the well known fact, that, however Iv^ 
a fluid may rise in a tube, by capillary attraction, it will in ju 
instance rise, go as to flow from its upper orifice. This, bovu 
ever, was found to he incorrect ; fur a small perforated diskiflf 
mica, having a small tube cemented into the perforadoa at its 
centre, will constitute a burner of this description. When sudi 
a burner is placed, so as to float on the surface of oil, the al 
rises by eap'dlary attraction, and fills the tube. If a Hgbud 
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inatcli be now appliinl, the oil in the upper part of the tube eva- 
porates and produces a flame, fresh portions of oil rise to fill the 
empty space, and thus combustion is mtuntmncd. With such 
a burner there is no shadow ; the reflected image of the flame 
being seen directly under the true flame. From a number of 
such burners, in an appropriate glass-vessel, the illumination is 
brilliant ; and the floating disks are observed to be in continual 
motion, as if alternately attracting and repelling each other; which 
proceeds from the film of oil immediately under the mica he- 
coming expanded by heat, Though such burners, when pro- 
perly constructed, will maintain combustion for many hours, 
if the flame is by any means extinguished, they almost in- 
stantly sink to the bottom. This results from the structure of 
the mica, and the expan^on of the oil by heat. Mica is com- 
posed of thin plates, which admit oil into their interstices ; and 
the oil thus admitted, with that on the under surface of the naica, 
is expanded by the heat of the flame. When the flame is extin- 
guished the oil cools, and then the mica, beii^ specifically heavier 
than the oil, necessarily ^nka. 

A burner, similar to the one above described, but more appli- 
cable to ordinary purposes, seems to merit description, as it may 
be readily constructed, and will be found adniirably adapted for 
a night lamp. In this form, a small light concave shell, or a 
light concave glass, resembling in miniature that of a watch, or 
a small disk of card paper, made concave by pressure, and coat- 
ed with a solution of gum, is used instead of the mica. A small 
hole is made in the centre, and a piece of sound cork, about the 
size of a pea, is cemented on the convex ade, and over the per- 
foration. A small perforation is then made through the cork, 
and a rather wide and thin bugle bead is stuck firmly into it, 
from the concave side of tiie shell. The only use of the cork is 
to fix the burner, so as to admit of its bei usted or 

replaced. When the shell floats on th** jctremity 

of the burner should be nearly on ale l< i if the 

fiiiid ; and if tlie burner be properly i i :i. 

glass, or concave piece of paper, i 
extinguished. The quantity *'l' p 
every respect, is the best) ihtl • >« 
amounts to about three-fourth' ' 
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and the consumption is so regular and uniform, that, when a 
latnp is constructed in the form of a floating syphon, it is foond 
to measure time with great accuracy. 

Tallow, and other solid combustibles, of a similar nature, may 
also be burned without a wick. In such cases, it is only neces- 
sary to melt a small quantity of the solid substance^ with the 
end of a hot wire or rod of glass ; or to introduce a little oil into 
a hollow, previous to introducing ilie floating burner. Aftelf. 
wards, the heat of the flame is sufficient to keep up a supply of 
fluid. 

It is well known, that volatile cols, such as turpentine, give 
out so much carbon in the form of soot, during their combus- 
tion, as to prevent their being hitherto burned in a lamp, for the 
purpose of illumination. Turpentine, however, may be burned 
in a lamp, so as not only to give out no carbon in the fdnH tf 
soot, but to aflbrd a beautiful white light, which, in ^le ki d a ft*, 
far exceeds that given out by the fixed oils : — this was ex1iibi& 
ed on a slnall scale, by means of a small esperimental glass laiHit. 
All the fixed oils are rendered empyreuniatic, preTioo8"ifr 
combustion ; and the same change is necessary in the case of 
turpentine, but, from its volatile nature, is less readily produeecF. 
From the extreme whiteness and splendour of the flaM6 flF 
turpentine, there is reason to expect, that it may yet b^ ap- 
plied to valuable purposes. The preceding details have beta 
entered into, with the view of facilitating investigation, lind 
■were, to a certain extent, necessary to the next part of the sub- 
ject. 

%.—.Ofihe Colour <f Flame. 
Previous to entering on the subject of the colour of fianic, it 
is necessary to attend to what, for the sake of distinction, may 
be termed its structure. Exterior to the central cone of gas or 
vapour, that is, iu the proper flame, there are parts which can 
readily be distinguished, and which distinctly differ from eaA* 
other. One part may be clianged, or a part may be ma» 
disappear, while the others remain unaffected. By means t 
prism, the light of any flame may be shewn to be comp( 
Several colours :-— that, however, is a separate Jnvestig 
which is left to those who arc conversant in the branch of i 
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cnce to which it properly belongs ; the siructure of n flame has 
reference to what is cognizable by the naked eye. 

When combustibles that are compounds of hydrogen are 
burned, so as to produce a blue Hame, without the assistance of 
a blowpipe, or any similar contrivance, the fiame appears in its 
most simple foim, and two parts are to be distinguished. The 
one appears immediately exterior to the cone of gas or vapour, 
and, as seen on each side of the flame, has the appearance of a 
bright blue line, extending from the base to the apex of the 
eone. It must be unnecessary to explain how this part of the 
flame is only to be distinguished at the sides, though it sur- 
rounds the whole of the cone. Exterior to this narrow blue line, 
is an attenuated portion of an opaJinc or misty blue colour, 
which extends about the tenth of an inch, more or less, beyond 
the blue line, and whose exterior surface is ill defined, resem- 
bling a brush. This exterior j»rtion surroimds the whole flame ; 
and though its presence might not, in every instance, he su^ct- 
ed at certain parts of the flame, it surrounds the whole of white 
flames, when these are properly adjusted. 

Wlicn the substances formerly mentioned are burned, so as 
to extricate white light, the white portion appears interior to 
the narrow blue line, but the former never extends to the base 
of the flame, and the latter can only be traced to a short dis- 
tance on the exterior of the white portion. 

On examining the flame of a properly adjusted candle, the 
blue line exterior to the white light is observed to disappear op- 
posite to the apex of the transparent cone surrounding the wick, 
or at that part where the white light is extricated with great 
efl^uigence*. The same thing take^ plaii' ■■■■Mj :!i ■■ ■ iniiSr at- 
tenuated opaline brush, which is notreiid;: ! .[(love 
the middle height of the flame, where iIil' ". .rs in- 
tense. In this instance, the attenuated bhk' : . n 
deredinvisibleby theintcnsity uftlicwhitc li 
weather, with an overcast sky, a bhic ami ■ ;, ii 



* In a blue Hod white spirit-flaini^. 
the exterior of tbe white pnition ; ami 
arch or bell of a dark blue ijolour, wh 
portion, and is cbuerved ocensionallj li 
in nhlch this flame la rcprcKnied in o< 
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alcohol be brought to the window, the flame becomes wlic^iy ift 
visible, not a vcstigeevenof the white portion is to be discerned; 
so that any one ignorant of its presence, would almost inevits' 
biy meet with an accident, or might be induced to lay hold ol 
the burner. This simple espcrimeRt will render the 
of an invinble, though intensely hot flame, euiliciently intelt 
^ble. The surface of the flame of a candle, where the 
bustion is most intense, is the hottest. Where the combuGtioi 
is most intense, the flame has a pale blue colour, and when tlu 
colour comes to be contrasted with intense whiteness, it 
weak to make a sensible impression on the retina. By means of 
opaque ^kreens, the attenuated brush may be seen extending 
over the flame ; but its presence may also be detected, by chan^ 
ing its colour in a way afterwards to be described. 

The colour of the light that is extricated in a flame, depends, 
Ist, On the mode of combustion ; or, 9tl, On the presence of 
some foreign body or extraneous ingredient. 1. When alcohol 
or rectjfled spirit, having a speciflc gravity of about 835, ii 
burned in a lamp without a wick, and with a half inch Same, 
or when it is burned on a flat surface of glass, the flame is alto- 
gether of a bliie colour. Again, when in burning the aamt 
fluid with the glass-burner, the flame is enlarged to an iuch,or 
an inch and a half in length, a considerable quantity of vAilc 
light is extricated. Lastk), When the extremity of the glaa» 
burner is brought to a red-heat, or thereby, by holding it in the 
edge of a blue spirit flame, portions of the alcohol are. suooc* 
Mvely exploded as they come into contact with the beatediol 
tremity of the burner, and then much yellow light is extkioatsA 
We have thus blue, white, and yellow light extricated dunig 
the combustion of the same fluid, and depending wholly ob ifal 
mode of combustion. >, 

Oil may also be burned so as to give out either a blue, a blue 
and white, or a blue and yellow flame- When oil is burned in 
a lamp without a wick, so as to give a large flame, the light eb- 
tiicatcd is blue, with a great proportion of white. But, if the 
;top-cock be cautiously turned, the white light diminishes, and 
at length Uierc is only a blue flame. By again increa^ng tfa 
flow of oil, a spot of yellow light appears in the centre of, fl|iiS^ 
blue ; and by still farther increasing the supply, the 
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that is the usual yeUowish white, flame reappears. On the same 
principle, a wine-glass full of oil may he made to exhibit either 
a blue flame, covering the whole surface of the oil, or a £ame of 
a blue and white colour. 

When diluted alcohol, vulgarly termed ardent or proof spi- 
rit, ifl burned in a. lamp nalthout a wick, the colour of the flame 
is blue, or blue and white, similar to the flame of alcohol former- 
ly described. In thia case, a simple distillation and combustion 
goes forward; the whole of the water being separated as cold, 
or nearly as cold, as befoie its passage through the flame ; and 
the burner only acquires a perceptible increase of temperature. 
The flame has a fine conical form, and the combustion proceeds 
without any buzzing noise. Hence the advantage of a lamp 
without a wick for burning diluted alcohol, such as the whisky 
of the shops. When that fluid is burned in the usual way with 
a wick, there is, with other disadvantages and peculiarities to 
be mentioned, this great inconvenience, that if, after the com- 
bustion has continued a. short time, the flame be extinguished, 
it cannot be rehghted without renewing the wick. Besides, by. 
using a glass burner, there is derived all the advantage of a spi- 
rit-lamp without the expence ; and ardent spirits can readily be 
had in situations where alcohol cannot he procured. 

When diluted alcohol is burned vfith a wick, the flame is not 
blue aud white, as when a slow conducting tubular burner is 
made use of; on the contrary, much yellow light is given out; 
the white disappears, and a portion at the base has a blue co- 
lour. The form of the flame is much less regular ; it has a dis- 
agreeable flickering motion, and the combustion is accompanied 
by a constant whizzing or buzzing noise. But, with all tliis ditFe- 
rence of eiFect resulting from the mode of combustion, the wick 
undergoes no change, being in no degree carbonized by the 
flame. In this case there is a cotemporiin. 
combustion of the alcohoUc part of tlu 
part is not separated ss in the lamp w.: 
the water b converted into 8team,isnd poi; < . 
wick ; which last circuinst^Tnce prevenin ihi 

lamp, after a short coiiii ni'm 

tinned. Though tht- 
always becomes hot ; < 
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likewise steam, is generated, and discharged bito the iotetiur 
the flame. After llie diluted alcohol in the reservoir has bea 
consumed, the quantity of water remaining in tbe wick 
equal to that contained in the original fluid, as may readily V 
determined, by ascertaining tlie specific gravity of the alcoholt 
fluid that is employed. It thus appears, that, in tJie intenot 
of the yellow flame of diluted alc^hd, there is present a certaii 
admixture of steam, which does not exist in tlie Mue coloureil 
flame of the same fluid i and when sleam is generated, 
heat is necessarily consumed ; but it does not follow that ih 
presence of steam is the cause of the yellow colour. Alcohol of 
the strength formerly mentioned, and that which is considerably 
stronger, may be burned, so as to give out yellow light ; ant 
alcohol that cannot be made, in one way or another, to extricate 
yellow light during its combustion, has not been procjired ftf 
experiment. 

It would appear that, though some attention has been paid tt 
the noting of such substances as gh'e out partic\»lar kinds of to- 
loured light, when subjected to a high temperature, or when dis- 
solved in the fluid which supports combustion, but little att«iv 
don has hitherto, been paid to the coloureil light (rf a flanie, with 
the view of ascertaining the mode of its productiMi. Tiiat this 
and the other substance ^vea a yellow or green flame, and thai 
tbe quantity of yellow light may be increased by iiarticolat 
means, has been ascertained ; but on what the extrication of ret- 
low Hght depends, or what jwrticidar process goes forward da- 
ring its production, remains to be investigated. The followi^ 
short extracts from a publication of modem date, and by a gn- 
tleman distinguished in the ranks of science, will be found Ih- 
teresting : — " After numerons experiments, attendwl with mueli 
trouble and disappointment, I found tliat almost all bodies k 
which the combustion was imperfect, such as paper, linen, oal- 
ton, &c. gave a light in which the liomogeneoiis yellow raya pis. 
dominated ; that the quantity of yellow light increased with dw 
humidity of these bodies \ and that a great proportion of the 
same ligiit was f^erated, when various flames were urged o»- 
chanically by a bk)w^)ipe or a pair of bellows. As tlie yelbm 
rays seemed to l» the product of imperfect combustion, I caii- 
ceivcd that alcohol, dUutod with water, would produce them iB 
greater abundance than when it was in a state of purity 
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• Upoii making tlie esperiincnt, I found it succeed beyond my 
fc most sfinguine expectations," — " I found t)iat tlic lUscJmrge of 

> yellow light de]>ended greatly on the niitiire of the wick, and 
F oo the rapidity with whidi llie fluid was converted into va- 

> pour." A piece of sponge, having a rougli surface, was found 

> to constitute the be« wick, and for converting tlie alcolicJ ra- 
' i^dly into vapour, tlie heat of the mck-holder was increased by 
' a spirit-lamp ; or red hot wire gauKc was brought into contact 

with tlie surface of the sponge *. 

By these extracts, we are given to understand, that, when al- 
cciiol, " in its purity," is burned, it gi^ea a yellow flame ; but 
that, when alcohol, diluted with water, is burned, yellow light is 
given out in greater abundance ; and tlie conclusion Be«ns to be, 
that, as nioistvu^ increases the quantity of yellow light during 
tlie combustion of cotton, {>aper, &c. so water added to alcohol 
lias the same effect ; and that, on such occasions, the wot^r acts 
by causing, or by increasing the disposition to " imperfect com- 
bustion." Adnaitting, however, that these ™ws were established, 
fnicti questions as the following innnediately present themselves : 
What is imperfect combustion ? la the presence of water essen- 
tial or only accessary ? Sic. This is a subject that might en- 
gage the attention of some one of the many expert chemists of 
tlie present day : there is certainly no want of interest, and 
much precise information is still wanting. The few facts that 
have been, or that may be, brought forward on the present oc- 
casicHi, are submitted as a contribution, with the hope that they 
nuy tend to promote investigation. 

The blue flame of diluted alcoiiol has, aa formerly stated, a re- 
gular form ; is steady as that of a wcU-adjuated candle, and the 
cotrfbustion proceeds in silenqe; but, when burned with a wick, or 
otherwise, so as to give a yellow light, the lb 
steady, and the combustion is always acconuii 
Whethw this noise proceeds, in every instani 
plosions, may be uncertain ; but it is c» 
alcohol is exploded, by throwing it mUr 
other means, a profusion of yellow ligJit i-- ■ * n 

' See Description af aMunacliriimsiic I -i ^^^H 

&C. &c. publisheil in Ilie Tnmsactlons ••f'.l ^^^M 
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it is burned with a wick, there is a constant buzzing noise, nit 
an appearance as if this noise was produced by an intinitT of 
nute explosions at that part of tlie flame where the narrow tdu 
line appears. It is particularly to be observed, however, tin 
this part of the flame reinains unchanged, and that it is tlie o 
terior brush flame that is changed from it pale misty-bine to i 
mat-yellow colour. The blue flame of alcoholic fluids tnnyh 
made to swell out or expand, by touching the fluid as it isjus 
from the burner, with a hot wire, and without, in any degm, 
altering the colour of the flame ; and, in this c^e, there is strnph 
an increase of the distillation. But, with the same wire, or wii 
a rod of glass, the mouth of the burner may be so touched as 
produce a discharge of small particles of the fluid, similar tolhl 
which takes place on other occasions, when a very hot piec* of 
metal is introduced into a vessel containing water. These mi- 
nute particles are impelled against the inner siuface of the flame, 
seem to ex^dode, and then produce the dull-yellow colour of riit 
exterior brush flame. When a wick of cotton, or of sponge, i( 
used, it acts the |>art of the hot wire ; and the rougher its sur- 
face, and the nearer it approaches to the inner surface of tile 
flame, without being carbonized, the more copious is the &■ 
charge of the particles, and consequently of the yellow li^ 
This may l>e farther illustrated as follows : — Let a small ball d 
cotton threail be attached to the end of a glass tube, and moKta 
the ball with alcohol. When the latter is made to hum, jetioir 
light is extricated ; but if the ball be now made to turn i lijltiB| 
on its own centre, the quantity of yellow light will be in cpt l Mri 
an hundred-fold. In this case, two causes operate ; the QaaH'ii 
brought closer to the ball, producing a greater discharge of mi. 
nute particles; and, at the same time, the alcohtJ is exp^ed by 
the rotatory motion in a thick shower into the flame. 

Steam issuing forcibly from a small orifice will answer the pur- 
pose of a blowpipe ; and, even when it is condensed intn a white 
vapour, it has no effect in changing the blue colour of a apivik 
flame. But if a small vessel of water be placed under the buo^ 
er, and a hot rod of metal be introduced, so as to discharge fM|k 
tides of the water on the exterior surface of the flame, y^Ar 
light is extricated. Some of the coloured light is, in this casein 
parently produced by small solid particles from the surface oFth; 
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h metal, bright sparks l>cing observed ; but rods of ditferent metals 
w produce similar efi'ects ; and when numerous minute particles of 
• cold or boiling water are made, by mechaDical means, to impinge 
r on the exterior surface of the flame, the blue colour is not there- 
I by affected. A perfectly clean rod of glass, however, has the 
I same eflect as rods of metal, only no sparks are observed ; and 
t hence particles of the water of wells, thus elicited, cause the ex- 
I trication of yellow light ; but pure water, that is, the pure com- 
pound of hydrogen and oxygen, has not been procured for ex- 
periment. When the particles of alcoholic fluids, or of water, 
impinge on the interior or exterior surface of the Bame, there is 
doubtless an absorption of heat ; but the mere absorption of heat 
cannot produce the observed effects, as appears by an experi- 
ment already noticed. If we approach a blue spirit flame, to 
another of the same colour, no change is produced; but, if a 
flame of that colour be brought near to a yellow spirit flame, so 
that the gaseous products of the latter may come into contact 
with the former, the blue flame acquires a yellow colour. Hence 
the products or substances emitted from a yellow flame are diffe. 
rent from those of a blue flame ; and as steam, as formerly stated, 
does not change the colour of a blue flame, we are led to trace 
the extrication of yellow light to some other cause. 

It is known that carbonic oxide gas, in a certain state, and 
likewise light hydro-carburet gas, give out yellow light during 
their combustion. If a splinter of wood (and various-other ve- 
getable substances may be used) be lighted, and in a few se- 
conds again extinguished, the white vapour or smoke that issues 
from it gives a fine yellow colour to blue flame. If die carbo- 
nized extremity of the wood be brought into contact, or only 
near to the flame, there is a profuse extiication of yellow light 
from the exterior or brush flame ; and if the extremity of the 
carbonized wood be held quite above the flame, there i 
pious discharge of yellow light, ^milar to that of thi 
flame, but which might, with more accuracy, lie termt A 
oous vapour than a flame. In fi" 
a minute quantity of aqueous ^ 
after the wood has been lighted, ^: - 
combustion of the carbonized portion 
til an attenuated, extremely lighU Mil 
alone remains, the miuuteet ~ 
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brought to ilie margin of the blue 6ame. ])roduces a. 
of ligiit of a fine yullow colour : and, in this case, no 
cnn be present. In tliis way a beautiful flame, of a yel 
lour from the base to the ajiex, may \k produced, and w! 
altogetlier free of any unsteady or flickering motion. 

^Vhen a piece of wood tlrnl has been carbonized in a 
flaine, and completely extinguished, is brought under s 
flame, a vei'y slight motitai given lo the wood will be ft 
by an extrication of yellow hght; and by rubbing two suil 
pieces of wood, the one upon the other, under the flame^ tit 
whole of the latter will acquire a yellow colour. Scraping lis 
cuboQised wood with a knife produces a similar eflect ; but, li 
this case, larger particles are also separattii, which give m. 
light of a brilliant yellow colour, and niuth better suited ia 
tlie purpoiiie of illumination, than tlie didl mat yellow nf di 
luted alcohf^, or that produced by tlie »moke, he. of carboiwuj 
wood above described. For, in both these cases, the light isa- 
inilar, and proceeds from a modification of tlie same part of du 
flaiOL'. By moans of carbonized wood, &c, the exterior 
aixd brudj-flame of a candle or lamp may be reiidere*! visible all 
over the flame, a yellow cxduur being cuumiunicated to it. 
may be remarked, that there is reason to believe tJiat pure cartw 
Wiould not produce the efiects above described ; but that hm 
not been procureti fijr experiment. If. when a blowppe » 
used with a caudle, the wick be cut short, so that the streamoi' 
air may pass through the white part of the flame, tlic let Iw 
a line blue colour: when the |et has a red or redflis^ydlof 
(xJour, it will be found that particles of the carbonized partite 
of tlie wick, or of soot, are carried off by the current of at 
frcHn the blowpipe; and whether a blowpipe or bellows J|t 
uaed, the yellow liglit is aiuiilarly produced in all ca&es in y^^iA 
the combustion is supported by soUd carbonaceous siibetancsft 

When a wire or rod of glass is introduced into a blue Amk 
yellow light is commonly extricated, and this always pn 
srane foreign substance on the surface of these bodies, 
denied smoke, dust, &;c. ; it is almost impossible to hiiBi 
unpoliished metals, particularly wlien the hands 
leaving condensetl persjHration on their surfai 
tunity otxiirred last summer, of pointing out, 
MtaiK'c to Dr Brewster, to whom liad been exhi 
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whom were repeatedly diBcussed all these experiments on coloui-- 
ud ttiime, Sic. It was stated by him, that glass or mica introduced 
into a blue flame, produced yellow light ; but it was immediate- 
ly shewn, that when a glass-rod was brought to a white heat, 
and thereby perfectly cleaned, previous to its being introduced, 
when cold, into a blue Bpirit flame, no change of colour was pro- 
duced ; and that the yellow light proceeded from some foulness 
of the glass. Apparently clean glass and wire kqrt for a length 
of time exposed in a rcxjni with a fire, have been observed to 
change the colour of blue flame. But as soon as the glass or 
wire is made red-hot, the yellow light disappears, and cannot be 
made to reappear without a renewal of the combustible substance 
on their surface ; and hence a monochromatic lamp giving a yel- 
low light, cannot be constructed by a coil of wire in the c«itre 
of a blue flame. 

Various salts, such as the muriate of barytes, the muriate of 
soda, &c. are wdl known to give a yellow colour to flame ; and 
it has been supposed, tliat the yellow light was produced by the 
water of crj'stalhzation ; but in this case, it would be tUflicidt to 
koagine why the sulphate of alumina and potass, and other salts, 
should produce no change on blue flame, and tliat the muriate of 
Hrae should give it a beautiful crimson colour. The water of 
crystalUzation may be accessary to the production of coloured 
Ijg^t ; but it does not seem evident that it is the jaimary cause. 
By means of the blue flame of dihiletl alcohol, and the muriate 
of soda, a steady flame, extdc^ng yellow light, may easily be 
kept up. An o^^rtumty occurred about a year ago, of show- 
ing to the gentleniim foruierly menticHied llie following simple 
experiment. A namtw slip of paper, or of tliin soft muslin, 
well soaked in a solution of the muriate of soda, was rolled on a 



short and rather wide g)aa< 
defended by another wider t 
was placed on the giassJitiii 
fluids, and when the Inmf 
up (o as to briftg thi' rir ! 
t}>e banc of tli.' 
yellow (I;,., 
of ■> p-.n 
wUb^;... 
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manner of the circular wick of an argand lamp. A monochro' 
matic lamp, made exactly after thin method, has lately been ex- 
hibited, the blue flame l>eing produced from condensed oil-gas. 
In this instance, the flame was extremely unsteady, having the 
appearance of the feather-shaped flame produced by a blowpipe; 
and it is well known, that an unsteady wavering light is extreme- 
ly unfavourable to distinct vision. 

Other experiments and observations relating to flame are a^^ 
cessarily delayed for T&nt of room. ^H 



Tour to the South of France and the Pyrenees, in 18H5. By 
G. A. Walkeb Aruott, Esq. A. M. F. L. S. & R. S E. 
&c. In a Letter to Professor Jameson. ' IM 

i OU have kindly signified to me a request that I should de- 
vote a few hours of my time to the giving a short account of 
my late excursion abroad. This to me is no very easy matter, 
having kept no regular diary, and but few notes that may amuse 
you or the readers of your Journal, Such notes, however, as 
I did keep, aided with Cassini's map of France i-educed \rf 
Donnet, may enable me to give you at least an outline of niy 
short tour ; and I shall employ the very words of my notes as 
often as possible. 

It is scarcely necessary to enter upon my journey from London 
to Paris ; that ground is travelled over by so many at the present 
day, that nothing can be said that almost every one does not know. 
None, however, but those who have crossed from Dover to Calais 
can believe in the shortness and pleasure of the sail. In days of 
yore I do not know how many hours, or even days, were de- 
voted to this perilous passage ; but, at present, three or four 
hours is only requisite in those blessed inventions ycleped Steam- 
boats. The sailors, too, are surely more expert than formerly, 
or .lEolus has more mercy, as we never hear now of a Tom 
Pipes thrusting his body through the deck to take the com- 
mand of the vessel, when captain and all have given over every 
thing for lost. Nor do we feel that any one now thinks of ta- 
king the precaution (still, however, recommended by tlie tapient 



and the Pyrenees, in 1885. 67 

translators of Ebel's Guide tlirougli Switzerlmul •) of laying in 
a store of provisions, of benefit, not to tlie traveller, but to the 
steward. At Calais our passports are taken from us, and a pro- 
visionary one ^ven as far as Paris. This, if not attended with 
inconvenience, is at least attended with a small expence ; and I 
have never been able to liud out any good reason for it. If a 
person goes any where else than to Paris, he is allowed to retain 
the passport he received in London, and is charged nothitig ; 
so that one going first to any town in the norti] of France, 
there gets a visa for Paris, and the passport is not chuiged. 

I arrived in Paris on the evening of the 12th February, ha- 
ving been inclosed tliirty-aix hours in the Exphitation genaale 
des Messageries Royaies, " the general blowing-up of the royal 
post-houses," — a species of vehicle which, though much impro- 
ved since ray short residence in France in 1821, may still be 
rendered much more comfortable. This is throughout denomi- 
nated a " Diligence," but ought to receive rather the appefla- 
tion of " Parcsaeus:,'" or the Sloth ; but I ought not to com- 
plain. The distance is S2g posts, or 16S^ EngUsh miles ^ so 
that we had travelled at the enormous rate of 4^ miles an hour. 
But is it possible to make the French " Paresseiix" comfortable ? 
I fear not. This English term has no corresponding one in the 
French language. The French emigres, as I am informed, 
had acquired, by their long residence in England, some indis- 
tinct ideas of EngUsh comfort, and actually went so far, after 
their r^m home, as to use the English word with a French 
twang. This, however, was never countenanced by the French 
Academy, none of the members having the least conception of 
what was meant ; and I now believe the word is dropt for ever. 
I have often been asked for an explanation (rf riymtnri^ but I 
have always found, tliat the present natui 'itlie 

people rendered it impossible for them U 

Of a month's residence in Paris, and - 

ih&K, I need not trouble you with any 
son of the Carnival — all was gaiety. ^> 
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bruary, I had occasion to be much in the streets. " The whole 
of to-day I every where encountered the ntasqueradci-s of the 
camiyaj. One says the English are attached to raree-sJiows and 
wonders ; hut ail is nothing to wliat I have to-day witnessed. 
Every one here turned out, some in carriages or cabriolets, others 
on foot, others (HI horseback, — all to look on a few fools with masks 
on their faces and tawdry clothes on their backs. There was nei- 
ther spirit nor character in their costumes ; their caps being prin- 
cipally of two sorts,— one likea fool's caji, the other hke a turban. 
They did nothing, siad nothing, but paraded the streets and 
boulevards in open landaus and carriages. To me all in cos- 
tiune appeared to he of tlie lower classes, mixed with a. few 
Iiired troops of rope-dancers. Yet so impra-tant a busiitess is 
the Carnival, that the king of tliese fools was introduced oa 
Sunday last to his Majesty King Charles X. ; and was yesterday 
again introduced into the Court of the Tuilleries. One almost 
expected to hear them cry out " Vivent Us roisi" 
mummery has no doubt meaning, but — I axa no HomiH) ( 
Hiolic." 

" The French may talk of politeness, but, in wme respec 
tltey are entirely devoid of it. The military liold tlie civitb 
(as our own East India nabobs, who, to say the best of them^ 
sell their services few money, do the merchants at Madras and 
Calcutta) quite beneath them ; and farther, those who can ride 
<ffi horseback, in carriages, cabriolets or Jiacres, seem to consi- 
der tliose on foot as the very canaille. This spirit pervades 
even the drivers of these vehicles : the streets are narrow, ajid 
if one is not somewhat nimble, he is sure to be run do«Ti. Tol 
day I was squeezed into a shop-door to avoid a cabriolet trund- 
ling alfflig at six or eight miles an hour ; and had 1 not taken re- 
fuge, the brutality or incivility of the driver would not have al- 
lowed him to rqin up his horse. The last lime I was in Paris, 
a horse patrols came gaJk^ing through a street crowded with 
people, and a porter close to wliere I was, who could not get 
qiaddy out of the way with the load he carried, was litei-ally 
rode down ; and although a tew sacreg wei« bestt)wed on the 
gens d'annes, and cries to atop bawled out, he never deigned to 
look over his shoulder, laughing, I have no doubt, at the noble 
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exploit of trampling iinttiT his horse's feet a fooUpassengi 
Frenchman is more polite in many things than the English, but 
in much lie falls far behind us." 

When I left England, my intention was, after getting tlirough 
the private business that called me to Paris, to set off direct to 
Switzerland, and there spend the summer. When, however, at 
Paris, I received so many requests from my valued friend Mr 
Bentham to pay him a few days' visit at Montpellier, that I waa. 
induced to accede to his wishes until the season was aulRdently 
advanced for a Swiss tour. You know that natural history is 
one of the branches to which I have long paid attention ; in- 
deed, I have to thank yourself for that taste, having acquired 
it when attending your classes eight or ten years ago. One 
branch of natural history leads to another, and if I have now 
given up mineralogy, and attended chiefly to botany, it is not 
that I dislike the former, but find it rather a too weight}/ and 
bvUti/ study, wliile plants are much more portable. The kind- 
ness of Baron B. Delesaert, in throwing open to me his rich her- 
barium, gave me an opportunity of studying attentively the col- 
lection of Palisot de Beauvois, now in his jx>ssession, and enabled 
me to make out what many of his hitherto doubtful species of 
mosses are. A notice of these may be of little interest to some, 
wltile to others it may be useful. I shall, therefore, here mark 
a few of the most important. 

Bartramia giiliiategrifblia is Bartraitaa grati>K$. 

Bryiim gjninifstora (rides ianot in BeauvoU'hefbarium,andmaybelherc- 

Gtre refected m b doubtful siieciea. It is pos- 
sibly (r™«a Tfmiiklum. 
CeaJjphum cvliDtlraeeuQi....iB, 1 tliinl,. ■ ■ i ■ ■ ■ '.■ i cail^f/uau jierichatia- 
la biiLli joil approach tloac- 
[y to I' 
Inngimitratum.-la Dkruui'' - atntf. 

tortile is Ditranv 1,1 j^ii I . 

Dii:raDum tlicholiMiiuiu is ni/m<it"i'ii r\:.-. 

phaacDideulii tsf^r'' 

I''is^dens dubiua 

FontinBlls aqudnom. ., .limlil. 
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Hcdwigia n erro — is Cr^mtnia apeearpa vnr. It 1b the 6. ttricta uf 

Turner, aa Beauvoia himself had long ago difr- 
covered and marked in hla herbuHuin. 

Uypimm arbusculn This is a HBokeria. It resembles exceedingly 

Haokeria rolitlala, but U much larger, being 
sbmit 3 or 4 inches in height. I ^auld be 
unwilUng to EepatBte the two, bowever, u 
Beativois'pIanthBsnotj'et been found in Grult> 

I I CDulertum ia H. murale. 

I gnaphalium. ia Barlnmia tonanioia. 

I ■- longifloruin Is If. strataiaevm. But there ia another plant la 

BeauvoU' herblriuni under this name ; il iB 

H. Saltans. 4,^^ 

^^— — nuigeUanicum ia Uoakeria mageltaniea N- ^^^| 

• itoloni&ruDi is H. attenuatiaa, or I^skea atleauata Hedttq^^^ 

Mnhmi pntmifoUum. U Dieranvm semioomplettim. '^'(^^1 

— rubeUuai ia Bryam carttemn. 'i^^^l 

Ortbotrichum americanum is O. HulchinMa. SH 

beterolihjUum..ia O. rfiopftanum. TIjHI 

. breve This is a mistake of the printer. In Beauvola* 

herliarium it is l<tre, and the plant is the 
same with the Schlotheimia toria of Schw. 

Pilolrichum biductulosum Is DalCo/tia polslrichaidet N. 

dentlculatum is Jungermannia Thouariii Hoot. 

I semilatum ia probably a JV'eotera. There Is no ftiiit, and 

it resembles somewhat Hookeria Langsiotfii. 

FolyOichum elatum 1 ArM 

remotifolium.. Vappear to be only P. oommuiui. ><3|ll 

.ubpi„u^...j ^jm 

Splachnum pusUlum. This, of whieli Beauvois is ignorant of llie laca^^B 

lity, comes from Norway. It was sent to 
Juasieu by Vahl, and was properly named hy 
him S]J. camJoniR. 

TrichcstAmum obtUBifblium.,-is T. acianlare. 

My partiality for botanical science was indeed no small rea- 
son for my visit to the tutlith of France ; and although the 
month of March liad only commenced, yet I had the prospect of 
seeing wild the MHora verna and Hutchinsia petraa (two plants 
although occurring in England, yet very scarce), with the Va- 
lantia crudata, Andryale nematiseTi^is, Astragalus incanus. 
Taraxacum Icevigatum, Erodium Romamum, and some other 
midi de la France plants, which Mr Bentham wrote to me had 
long been in ftdl bloom. 

9i5th Mnrchf L?f(ms.—" I left Paris on Tuesday morning 
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(the S2d) at half-past 5 o'clock, and got to Fountaiiibleau about 
1 to breakfast ; proceeding to Montargis to dinner, about lialf- 
past 7, — ^the travelling most provokingly slow. During the 
ni^t I was awakened from sleep by a tremendous row be- 
tween the rest of the jiassengers and the postilion, who had been 
coolly walking his horses for a league or two, whilst he on foot 
was enjoying the fineness of the night. Got on to Pouilly to 
Iveakfast. Between Neuvy and Pouilly I saw, for the first time 
tbis year in France (so backward I suppose is the spring), a wild 
flower in blossom : it was Helieborus Jtrtidus. This was the 
first decided vine country wc had come to, but here all the ri- 
sing grounds were closely planted with that shrub. Between 
Pouilly and La Charitc I observed also, for the first time ance 
leaving Paris, bullocks commonly used for ploughing and draw- 
ing loaded carts ; but all these — the wild flowers, the vines, and 
use of bullocks — became more common as we got towards Lytms. 
The bullocks are yoked quite in the Roman fashion : a beam of 
wood is fixed across the brows of each pair of oxen, and is tied 
to their horns ; and to the centre of this beam, between the 
two animals, is attached the extremity of the pole of the cart. 

*' We arrived at Lyons last night about 19 o'clock. The 
road down Mount Tarare is very beautiful, and in many re- 
spects resembles Glen Farg in Perthshire ; but the descent is 
much more rapid. Lyons is the richest town in France, and is 
famous for its silk manufactures, and on that account the inha- 
bitants hate the English, and take every opportunity of cheat- 
ing them. An Fnglish Jew is an upriglit man in comparison 
with the Lyonais. Moreover, the most respectable houses think 
it a kind of duty to charge the EngUsh two or three furieefl. An 
English gentleman whom I met to-day at the 
me, that even the bankers do not refrain 
wished to pay in some money at Lyi 
Paris : a banker at Liverpool would 
able at i^ght ; but here, when injn> 
told him they would not give a bill f 
he refused ; but when he resolved 
called again, they saw he was anxioiti 
to fourteen days. Again he called, 
and the laet time he wrat to 
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not do it under a month. One of the lirst places to which Uun- 
naparte proceeded on his escape from Elba, was to Lyons ; and 
a great proportion of the inhabitants are still Bnonapartists in 
their hearts." 

S^th March. — " Left Lyons yesterday nioming at 5 o'clock. 
Mules now began to be more generally used for drawing loads. 
At Vienne (where died Pope Pins VL) the country becomes 
finer ; both hills and dales were now covered with vines, and 
the almond trees b^an to show forth their blossoms. The en- 
virons abouml in Roman relics. A httle below tliis is a remark- 
able ancient monimtent : it is a huge pyramid on four hig^ 
supports or arches ; but, what is singulal", the base of the py- 
ramid is plain, not arched, and, ivith the large Hag-stoDes 
which constitute it, seems ready to fall upon one's head.— 
Many plants now begin to make their appearance ; radeed the 
diiference between the vegetation of Paris, and that to the south 
of Lyons, is very great : the crops are here far above the ground, 
and the lambs were already several weeks old. On a hill to the 
south of Vienne that we walked up, I saw tlie Bvirus semper- 
vlrens, the common box, in flower. I collected some of rfie 
Grhnmia africana (Dicranum ptdvtTiaimn &, Hedw.) : this has 
a hemispherical operculum, and is certainly to be ilistinguisbed 
from the GHmmia pttlv'mata. By some, the south of France 
plant ia considered as different from that of the Capo of Good 
Hope; but I can d*itect no difference, although I carefully 
examined tlie latter in the herbariiun of Mr Biirchell at FuL 
ham. It appears, although unnoticed tiU met with at the 
Cape by Tlninberg, to be even more common in the region of 
the olives in France, and probably also in Spain and Italy, than 
at the Cape. The hill on wliich we were was of puddingstoue, • 
and is quarried for gravel to the roads : the mine is carried in 
nearly a horizontal direction, pillars being left of the material 
to prevent the roof falling in. The bills still continue along the 
west side of the Rhone." 

" Peoge de RmissiUon. St Valhn. — The hills now begin 
to get small, and are covered with vines ; they are terraced, and 
seem of a red gravelly rock. Cote-roti, and .several other of the 
fine Hhonc wines are produced in the neighbourhood of St Val- 
lon, below which the view gets more beautiful as we arrive at 




and tJu! Pyrenees, 

an elbow of the Rh<me. The beauty of the landscape continues 
to Tain, immediately below which, on tlie left hand, is the Hct- 
mitage, famous for the wine of that name. Opjtosite to Tain, 
on the other side of the river, is the pretty village, or rather 
town, of Toumon. Formerly the only communication lietween 
these two was by a boat pulled across in a manner somewhat si- 
milar to what! have seen in Scotland : A rojie is suspended be- 
tween the two abutments as a guide, while a small rope attached 
to the boat sHdea, by means of a ring on the larger, to prevent 
tile bark being swept away by the force of the stream. In 
Scotland, I believe, they generally push over the boat by rest- 
ing the hands on the guide-rope; while at the Bac de Tain, 
and 6ther Bais or ferries in tliis part of France, they have a 
small contrivance to pull it over. There is now so great a com- 
municAtion between the towns of Tain and Tournon, that a 
handsome chain-bridge has been commenced, and is expected 
to l»e finished in the course of tJie season *. 

" We now proceeded towards the river Isere. The Hir<m- 
delle diligences are the chief ones opposed to those of the Mes- 
sageries Royales in France. There is one between Paris and 
Lyons, and a corresponding one between Lyons and Marseilles. 
This last left Lyons an hour before our diligence the /"rtrfsaeftiT,- 
but by stopping shorter time at breakfast, and by overdriving, 
wc had made up to our antagonist at Tain. As the first ar- 
rived at the ferry or Bac d'ls^re must get first over, we had a 
competition, for the first time I ever saw such a thing in France : 
still the Swallow kept a-head, and never gave us an opportuni- 
ty to lay salt on Us taU; but, driving near the pier, their pos- 
tilion thought that we would not attempt any farther struggle, 
and stopped ; but he reckoned wrong, ftC^SMfepMBstant, we 
doubled our pace, and in a second drei*- v- -"^ ••■t- otiier, 
leaving him to launch ag£uuet us not a I'l lous 

oaths with which the mouth of a Freni , i .rly 

well stored. I was rascal eiMic v . t 

even tipped the postilion tt i 
and promising another slioni 
past us."" 
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We crossed and got to Vallence, close to which is a great ar- 
tillery arsenal. Leaving Vallence, the moon shone clear, and 
illuminating the Rhone at the intervals we could see the river. 
There was none besides another gentleman and myself in tie 
coach, and, Btretched at full length on the seat, I enjoyed the 
night extremely. It was so mild that we kept down botlj tbe 
windows ; and although only in the end of March, I found it 
much wanner to sleep here, than I have experienced on eoRie 
of the Scottish mountains, under a tent, in the month of Au- 

gUBL 

" This nioming the sub rose upon us about 6 o'clock, shining 
oa ;the old fortress of Donzere. The scene is now much changed 
from that of yesterday ; we have now entered the " Region des 
Oliviers," the " Region meditorrannee," or, as it is also called, 
the '* Midi de la France." The mulberry trees now cover the 
plain ; low hills are at each side in the distance, studded witb 
white houses, which probably appeared more beautiful as the 
8un was shining on them so very obliquely. Towards Pierre- 
Late, the mountains again appear on the left ; and just before 
entering this wretdied village, there is a very singular, and ap- 
parently isolated rock of great height, almost close to the road, 
and which resembled, on a small scale, our own Dunbortmi 
rock. Passing Mondragon, it is on the left side rocky and 
hilly ; the olive trees now commence, and flank the hills like 
the beeches on a Highland mountain- 

" Momas. — I walked on while they clianged horses. My e^es 
-were now beginning to get confused with looking on plants that 
I had never seen wild before, growing out of all the dry dusty 
walls that I passed. I had neither, however, time for gather-, 
ing them, nor means for drying them ; and it was of the less 
consequence, as I expected to meet with diem all at Avig- 
Montpellier. On entering Orange, we passed the an- 
cient triumphal arch of Marius. On leaving the town, we 
saw large and apparently barren plains, covered with cail- 
loux, or round hard stones : all the soil seemed of a plumpud- 
dingstone nature, and by the dissolution and sinking of the ar- 
gillaceous cement, the coilloux are finally loosened, and lie on 
the surface. There was nothing on these plains but a few mul- 
berry trees, which, however, I am told do well, if tlie soil is 
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i about ihefr roots, with a piocke or mattock, twice or 
thtice a-year, to rHow the scanty rain that falls, or the water 
used in irrigation, to penetrate to their fibres. A less stony 
and in(R« argillaceous soil continues to Avignon, and appears 
to be well adapted to the vines : these between Paris and Ly- 
ons must be supported by stakes, but here they have enormous 
roots, and short arborescent stems, and recjuire no supports." 

I arrived at Avignon between 2 and 3 o'clock, and found 
U«t my friend Mr Bentbam had come here from MontpelUer 
to meet me. We went together to M. Requien''s. This gentle- 
man, inter alia, directs the public garden at AvigoMi, but, be- 
^des being a good and active botanist, attends also to other 
parts of natural history, His library of botanical works is the 
best in the south of France, and his herbarium is exceedingly 
rich in European, but particularly in French plants. His libe- 
rality as a botanist is also very different from what one often 
meets with. He seems to have even more desire to give than 
to receive, — and he has the power of giving. Upwards of A 
month's excursion made to a distance every summer for these 
some years past, has enabled Iiim to 'lay up a stock of much 
that may give pleasiu^ to the botanist. Switzerland, the Gre- 
noble Alps, lies Hieres, Piedmont, Marseilles, Toulon, Nar- 
bonne, and lately Corsica, have all been examined by him. Be- 
sides, his residence at Avignon, in the heart of one of the rich- 
est parts of France for plants, was sufficient itself to furnish 
him with ample provision for his friends. 

QOth March. — " Requien having made up a party to-day for 
Vauduse, we set off from Avignon at 6 o'clodc, in a calache 
and cabriolet. It is about twenty 
tant The rocks are very steep, 
that the water has no egress in the 
tain is low, but by percolating the 
some distance lost, but again a| 
stream. Farther down some "f^> 
rocks on both sides; bo that, '- 
dred yards, a large, deep, i 
formed; but this, again, is r<- 
eight or ten branches, each of w I 
turn mills, or irrigate the fieL„ 
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nier *. To-day the fountain was imcomniofily low, and a 
stones which are covered by the water when high, were now'dk 
scdutely green with the Hedwigia agiiatica and CtncUdotusJbn- 
tmaloides, but of which the former was the more abundant. 
We were so fortunate as to observe here during the abort time 
we' remained, Torhda chhronatoa (T. membranifolia Hook.^, 
Grifiiniia qfricana, Ch/pcola Jontkkupi, Hutckinsia petreea, 
Tkymug vulgaris (ot garden thyme), VaUantia crucJata, Hes- 
peris lacmiata, and Asplenium glanduhsum Ldsl. (called by 
some A. PetrarchtPf and by others J. VaiUsclmisa). Of the 
two last we gathered only one or two specimens ; they are Tery 
scarce, and if not taken care of may be soon entirely eradicated. 
The Targionia hf/pop/ii/Ua actually grows here, though, if the 
notes I have be correct, Sir J. E. Smith seems to think there is 

* It ma}' be intcreatiug lo some to bave Sir J. Smith's observations on 
tiiut scene. They are contained iu hta " 'f oiir to the Continent," a book 1 
regtei I had not carried with me. 

" A'du. 30 — Nothing about Avignon could ijiterest ua so much aa the tk. 
mous fountain of Vaucluae, consecrated to immortality by the aweet muae of 
Petrarch, and now rivnlling in celebrity the Caatalian font, which it excels in 
lieauty and magnifkence. We airived on its brink about 3 o'clock in a hi^t 
ottemoon, when the glowing re&lgence of the declining sun on the rod^ 
Bcenei^ around, increase^l, hy contrast, the charms of the sequestered vale, at 
whose citremitj' the fountain is situated. 

" It was now in great peri'ectlon, rather fuDer than dsual. The water, 
though dear ai crystal, appears green as it runs, from the depth of the chBD^ 
neL This fountain Is, in fact, a conaiilerable river, arising from on un&tbom- 
ably rodcy bs^ of a circular form, at the font of a stupendous p^^endiculVi 
or rather impending rock. A few yards from its source, tlie stream falls, in 
the most m^cstic and picturesque manner, over fragments of roct, and then 
tbnue a rapid river, winding through the rale, whose sides, for some distance, 
rise suddenly to an immense height from its banks, and then gradually qx> 
(land into an open phun. The village (Dr Smith might have called it mise- 
rable) of Vaucluse is Imilt on some of the most accessible parts of these pre- 
- ci|iico3, and many of its houses overhangthc river. The only approach to 
the fountain is by a single path along the bank opposite to the town. 

** Although it may seem approaching to impiety to visit tiiis place vntk 
any other thoughts than that of Laura and her sublime lover, whose elo- 
queacc I almost adurc, and to whose refinement I do all possible revereuce ; 
yet t cannot but remark, that its beauties are in tliemselves sufficient to refl' 
der it one of the most IiiteresLing s[iot8 in Che world. A naturalist or painter, 
a» well as a poet, might spend many days here moat dcligfatflilly. Tli* 
neighbouring scenery wants only a little more woo(L'' 
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soate mistake *. As to tlie Hedwigia aqttatka, few botanists 
wouki <r«dit me should I say I gathered none of it ; but fewei- 
slill will believe that I was at the pains to fill all my pockets, 
aad my hat as full as possible. While tlius engaged, one of 
our compaiiion.s came up, and assured me I had taken " bien 
assez pour lous les botanists en Europe." " Voila dont jxiur 
TAmerique," was all I had time to answer, while I pnx'eeded 
in my labours. There is certainly something very deliglitful 
in finding in quantities any thing one has been long eager to 
lay hold of. At the fountain, or rather in the river below the 
fountain, I was highly satisfied to have clear demonstration that 
the Hypnum VaUhclaitacB was only H.Jil'tcinum in an injured 
state. I had long suspected such to be the case, from my exa~ 
minationB of both in the herbarium. At the edge of the river 
I found the H. JUicinum abundantly, and in fruit ; while in 
the deeper part of the river, I detected the H, vaUisvlaitaee 
without fructification. By a careful examination I, however, 
at length found, in a place where the water was slialiow, a few 
specimens so completely between the two species, that now 
none I should think can doubt of tlieir iilentity. Of the same 
specifiten, the lower part was tlie H. I'ullmlavsa, wliile the 
upper part, which was out of the water, was in fruit, and be- 
longed as certabiy to H.Jilic'mvm. 

'* On the road out from Avignon in the moniing, we had 
obBcrxed fieida as yellow with the Cre/m 7ientausensis, as 
theyiire white in England with the BeUis pcrennis or ddsy. 
Abundance of Erodittm romamim was e%-ery where by the way 
side ; while some garrirpies, or waste lands, were as well stocked 
with Genista scorpiits and Quercus coccj/ir, as some fields in 
Scotland with the Ulcx curoptrus or furze. 

" Had timo permitted ua I should have beua 
have gone over the mountains some leagues la 
duse to Mont Ventoux, a mountain »f c 
(66S0 feet Englisli), and on which there an 

* I bad been led into an error. Dr Sniitb'e w«r 
4do, we found something much reeembling 7'arjruni 
J\forcftnn/ia ItemUphairKa, with its ilowera budding. 
nifl Tuptslrii of Forster (B«pini(i SehenMes nf LI* 
tram ariginBl specimem. Mesan Broii*»oliM IIW 
a tbis |)Uec." 
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able plants. The season was not, however, suftiuently ad- 
vanced, the mountfun being still covered with Bnow, and, besides, 
it would have required at least a day or two. We, therefore, 
returned to Avignon in the evening." 

(To be continued.) 

Notice of a New Zoophyte (Cliona celata, Gr.) from the 
Frith of Forth. By R. E. Grant, M.D. F.R.S.E. F.L.S. 
M.W.S, &c. Communicated by the Author. 

TT E frequently find on the shore the decayed shells of the 
common oyster, (Ostrca edulis. Lam.) entirely perforated on 
both sides with small round holes, about half a line in diameter. 
These holes do not pass in a straight hne through the substance 
of the shells, but open on both sides into chambers, which have 
been somehow excavated in the interior of each valve : they have 
probably been perforated by some marine worms, in order to 
feed on the animal matter connecting the layers of the shell, and 
to obtain a safe abode, as we generally observe a variety of thue 
animals come A^m the interior, when such shells are kept a few 
days in a vessel of sea^water. When these perforated shells are 
first brought up by the dredges from the oyster-beds of the Frith 
of Forth, I have almost always found the holes on their surface, 
and the excavated chambers between the layers, filled with a soft 
yellow organised matter, which appeal's not to have been de- 
scribed by naturalists, but whose singular properties entitle it to 
a minute examination. This yellow fleshy substance occu|aes 
the perforated shells of the living oyster, as well as the detached 
valves of the dead anunal ; but, in the hving oyster, as the per- 
fiB'atioDS are only seen on the outside, and never pass through 
the innermost layer, there is always a thin layer of shell between 
the yellow substance and the living animal. On the death of 
the oyster, and separation of its valves, the inner layer soon be- 
comes likewise perforated, and the yellow matter is then seen 
projecting through the holes on both sides of the shell at the 
same time. By removing successively tlie outer layers, we easily 
discover that the internal excavations communicate freely with 
each other, and witli the apertures on the surface, and that aU 
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the pulpy matter which fills them, and projects tlirough tlie su- 
perficial openings, is connected within so as to form one conti- 
nuous fleshy mass pervading the whole shell. This yiiUow fleshy 
substance forms a distinct and well mai-ked zoophyte, which I 
have termed C/w»ia celata, and I have not yet found this ani- 
mal in any other situation than tliat above described. 

The Cliona in the living state consists of a soft, fleshy granu- 
lar and distinctly irritable substance, of a greenish yellow colour, 
traversed like many other zoophytes, with minute and regularly 
formed spicula. Its form depends on that of tlie cavities which 
it tills i it insinuates itself into their minutest ramifications, and 
adheres so closely to their smooth parietes, that it cannot be se- 
parated without tearing- The parts of the Cliona which pro- 
ject througli the holes on the surface of the shell are tubular; 
and on removing the outer layers of the shell, we can penxave 
several empty canals winding and ramifying from these tubular 
papillEe, thiYJugh the I>ody of the zoophyte. During the months 
of March and April, wlicn those observations were made, nume- 
rous small yellow ova were seen in the vicinity of the canals, 
agreeing much in their form, colour, size and mode of distribu- 
tion with those of the Spmigia papillaris and Spongia pamcea, 
which were then nearly in the same stage of advancement. The 
projecting tubular papiUse possess a complicated structure, and 
a high d^ree of contractile power, and exhibit a singular series 
of appearances, when the zoophyte is attentively examined while 
at rest in pure sea-water. When under water, the papillte are 
seen projecting from the apertures of the shell, sometimes to the 
length of a line and a half; they present a wide circular opening 
in their centre, and a rapid current of water issues constantly 
from them, conveying occasional flocculi of a. grey membrana- 
ceous matter. But on being touched with a oeedle, or i 
drawn from the water, the opening graduirflfd^BtaAa current 
ceases, and the whole papilla continuiHe*^ 
withdrawn completely within the ape 
pillsa, viewed in their contracted stat^M 
shut extremity ; but when they fc 
face of the shell, their extr 
lated, assumes a villous a 
from the centre to the n 
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Ditte ciruulor opening in perceived iu llie centre of the villous 
surface. The papilla advances from the shell, and its central 
opening eiilarges in proportion to the healtliy state of the zoo- 
phyte, and the purity aad stillnesE of the water ; its flat dowuy 
radiated surface gradually diminishes by the widening of the 
central opening, till only thin margins are left around tlie orifice, 
and the current ifl again seen to play briskly from it. In recent 
specimens of the Cliona dredged from an oyster-bed near tlie 
shore at Frestonpans, and examined under the most favouraijle 
circumstances on the coast, I have twice observed polypi of ex- 
traordinary minuteness and delicacy placed around the margin of 
the oriiice, and which, kept in constant motion, advancing aotl 
wi^idrawing tliemselves into the substance of tlie papilla, wliije 
the curreait flowed from its central opening. The polypi were 
perfectly invisible to the naked eye in an ordinary liglit and po- 
sition ; but by suspending tlie Cliona in a crystal jur with cleof 
water, and pladng it between the eye and a candle, or tJie sun, 
they were seen like iilaioents of silk or asbestiis constantly risiiig 
and sinking on the margin of the papilla. <>n cutting ofl'a pa- 
pilla, and placing it under the microscope in sea-water, the polypi 
continued tlieir motions, and iveie seen to consist of a Itmg, slea^ 
d^, transparent, cylindrical, tubular fleshy body, at tlie fartlier.e^ 
tremity of which were placed alwut dght fiwrt broad tentaculA, 
slightly dilated at their free ends, wliicli were eonstantiy infleot- 
ing and extending tliemselves irr^ularly, while the polypi ad- 
vanced or retreated. In two entire and fresli specimens, the 
pcdypi continued visible and in motion for more than twenty.&nir 
huurs in a jar of water at Frestonpans ; but I have not yet buo- 
ceeded in perceiving them in any of the numerous specimeaa 
wUidi I liave preserved alive iu the water procured from NetK. 
Iiavcn. The spicula of tlie Cliorui celala arc siliceous, and Jmve 
a very close resemblance to tliose of the great Sponffia pata/a, 
or Neptune's cups of the Indian ocean, many splendid specinM^ 
of which are presened in the iVIuseum aH tlie University ; frtutt 
procured separate, by ranoving the animal matter with the U(W-> 
jape, or with nitric acid, we observe th^n to be long, lender, 
cylindrical, tubular, slij^tly curved, shut at both ends, a littte 
fusiform in the middle, acutely jxiiiiled at one end, and tenat 
nated by a small hollow round head at the other. They 
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about the fourth of a line in length, and appear through the mi- 
croscope as minute curved pins spread irregularly through the 
whole fleshy substance of the animal : they do not impede the irri- 
tability of that substance, as, on tearing off a portion of it par- 
tially from the shell, we observe it slowly contract its dimensions, 
and a portion of it entirely detached, soon becomes contracted 
and more hard to the feel. 

This zoophj-te, though one of the least attractive in its exter- 
nal appearance, and one of the most common inhabitants of our 
coast, presents to the comparative anatomist a new and very in- 
teresting combination of properties ; it is closely allied to the,jil- 
{yonium by its contractile fleshy texture, and by its distinct though 
microscopic polypi ; and it is allied to the Sponge by its siliceous 
tubular spicula, ramified internal canals, tubular papillae, regu- 
lar currents, and the distribution of its ova. It differs, however, 
from the Alq/omum, in not presenting a free surface, covered 
with a coriaceous integument, marked with stellate pores for the 
lodgment of distinct polypi ; and it differs from the Sponge in 
the obvious contractility of its papillae and gajeral texture, in its 
possessing distinct polypi, and in its surface not being free, and 
covered with open angular pores. It constitutes a distinct genus, 
forming a connecting link between the Alajonium and the Sponge, 
and tlirows much light on the nature of the latter zoophyte, I 
have termed this genus Cl'uma, (from hAhw, claudo), from its 
most obvious and remarkable property of retracting and shutting 
the papillte when irritated ; and the above described species, the 
only one I have met with, is named celata, from its concealed 
and secure habitation within the substance of oyster-shells. It 
has an extensive distribution in the Frith of Forth, occurring 
abundantly in the oyster-beds at ^rtritoHU. off Inchkeith, and 
in the Roads. I have only fotfl^^^^^^^^B)^^ the common 
oyster, and it may be questiol 
cilia, and constant currents a 
fluence in forming or e 
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Geological Observat'mnn, — 1. On AUuvial Rocks: 2. On . 
matUms: 3. On the Changes t/iat appear to have takm 
place duri'ng the different periods of the Earth's Jbrmaiiim 
on the Climate of our Globe, and in the nature and the phy- 
sical and the geographical distribution of its Ajtimals and 
Plants. By A. BoirE', M. D. Member of the Wernerian 
Society, kc. Communicated by the Author. ^^^ 

I. — On Alluvial Rol'ks. ^^^| 

1. Old Alluvium, syii. Diluvium. ^^^1 

X HIS series of alluvial deposits, in the regular succrasioii, 
immediately follows the newest tertiary rocks. We do not be- 
lieve that it is always distinctly separated from the modem al- 
luvium, although Cuvier, Professor Buckland and others, main- 
tfun that such is the case. When a distinct separation takes place, 
it only occurs accidentally here and there. On the contrary, there 
is in general a transition from the one to the other, as in all the 
preceding fonnations; so that tlie two would seem to be nothing 
else than the product of the same and still existing causes, al- 
though the effects of these causes would appear to have dimi- 
nished from the older to the uiore recent epochs. \\'^hen both 
alluvia are well separated, it indicates that the causes to which 
the old alluvium liaa owed its existence had suddenly ceased to 
operate. Thus, in a great basin, it would be thought that the 
water has rapidly subsided by a rupture or debacle, &c. 

In this deposit we find remains of vegetables still existing; 
also of marine, fluviatile, and terrestrial sliells, of species still 
living; likewise remains of extinct and living eiiiadnipeds, but 
no human bones. 

Old Deposiles qf the Sea. 

ABtntymdatiota qf sand, rolhd atoTte^ and decaf/ed ntgelablei, along the CDMt, 

IT less elevated above the present level of the sea, at high-watet, 

(Britain). 

Banks <if sartd and alielig marl, with hones mid remains of marine amtntla, 

(East coast of England, Forth, Clyde, Norway, Oyster Bank near Ro- 

ehelle, and at the mouth of the Gironde, Boeton in the United Statea>. 

Sandy calcareous matter deposited hy the sea, in holes and fisaurea in 

cali^areous rotks of the Meditertanean ; compact limestone, with 

siill existing marioe sheOs (Nice). Meditermneaji of M. Riaso. 
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Sandy calcareous breeda, with bones of animals not all still existing In 
the country, and aonietimes with murine and terrestrial ahells atill 
existing there, (Nite, Corsica, Cette, Gibraltar, Cerigo, Dalmatia). 
Banks of corallinea or mailreporea above the level of the sea. (Island of 

Lamlash). 
Traces of Pholades at different heights on the rocks of the sea-Ehote, and 

much above high-water mark, (near Nice). 
Some sandy submarine banks produced hy currents (Newfoundland Bank). 
Old Dejmaili of Lokti and Riven, along ilieir ablei or at Iheir moulJa, and nwih 
aboue the present level of Ilieir vmiers. 

Accumulations of sand, rolled stones, and decayed vegetables, on plalforms, 
or often in the form of lerraceg, (Glen Boy, Lake of Geneva); some 
conglomerate clay-marl, with carbonized v^etables, (along the Missi. 
. sippi)- 

' marl, with indurated calcareous nodules, bones of large 

animals, in part extinct, and iluviatile and terrestrial shells, of which 

the species exist, hut are often not frequent in the country, (Garonne, 

Bhine, Danube, north of Germany, great plain of Eastern Hungary). 

Old DeposUa af Celoareous T^a ; spring and lake deposits of different epochs, 

with bones of terrestrial animals not existing in the country, or of which 

the gpedea or even the genus is bst (Pyrmont, Southem Hartz); also 

with lacustrine and terrestrial shells which stilt exist, but of which the 

species is not always frequent in the country, (Baden in Austria). 

Calcareous Breocia, with bones, in the interior of the Continent, (Komagnaguo 

in the country of Verona, and Concud in Arragonia, Ferigord, Adelsberg 

in Camiola, Miztnitz near Bemeck in Styria, Belenyesh in Eaatem 

Hungary, Gailenreuth). 

Deposilt of Banes of Anmali (partly of estiacl species), in clay or calcareous 

tu&, in holes and caverns, frequent in limestone rocks. 
Old Turf, sometimes under old calcareous tu& (Pyrmont), with pyrites and 
selenite ; sometimes Bccldentallj beneath the present level of the sea, or 
actually under the water of the sea, (Pomerania). 
AccitiaiiXaled mof'fr, produced by the falling in or falling down of mineral masses 
at a remote period, accidents produced by earthquakes, erosion of water, 
or watery infiltration, (in all hilly countries). 
A pari of the vegttahle mould, especially on the elev;ir ' ".''i':, . n ili, pro- 

duced by the decomposition of rockai. ond v^fi . lUer. 

2. Moderv .Vhr-'-.-Tn . ^:r 
In thia deposit we li ; 
vegetables; and here ;il ■ 
are Diet witli. 
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tedem D^toeili of the Sea-^ very little higher ttiun the highest tide- 

Aimmulatioiu nf land aiul tailed tlaiiea, a'ld decayed vegclahlei, (Dunes JD 

Gaicony, Scotland). 
Maare qf Saad, soraelimea calcareous, and tementcd by a calcareous infll- 

tration (Mesaina), with marine shells and human bones (GuadaloupeV 
Corai and Madrepare Reefs, still forming (South Sea). 
Trarea of PJioliules, in the column-i of tlie temple of Serapts. 
Sand-Oanhi forming under the sea. 
Modem Depoiilt <jf Lakes and liivere, on their lidet, or al their mouilit, ami nrilf 
very Hllle higher than the highest lidea. ^^^H 

Aoammiia^ma of land, rotted slenes, and decayed iiegelables, ^^^H 

Sfsid taixed uM vegelalle and anmat matters. ^^^H 

[of Carboaote of Soda, in some takes of Kgypt, the nariwiy 
DepotiltJ States, and centre of A&icn. 

y nf Common Salt, in aome lokea of Bu9.sia. 
Modem Depaais of Caleareoui Tufa, still forming in small lakes (Koman States. 
TransylTania), or from springs (Alps) ; pisolites, with tluTiatiie and ter- 
restrial shells, and bones of animals (Valley of the Gave du Pau). 
Mvdem Turf depotUi, still going ou, and containing human bones and pro- 
ducts of art (Scotland, Mecklenburg). 
Mallere aecmnutaled by the falling in or down of rocky masses or earth (Bigy, 
between Deva and Dobra in TranaylvaniB). 
Moraine oT the glaciers, (SwitEerland, Sai-oy). 



Saline products, forming in mines, caverns, and on the soil, in many c( 

(Hangaiy, Afaa) ; tor example, saltpetre, nitrate of lime, sulphate of lime, 

Depoiils of Minerai Waters, ferruginous, saline, or hot j for example bog iron- 
ore (Scotland, Mecklenburg). 

Sulphur, pulverulent or crystallised (Baden in Austria). 
Vegetable Mould, stitl forming. 

II, — On Foumations. 
From ihe wantof extensive geognoslical knowledge, observer* 
have sometimes been unable lo distinguish properiy the local 
from the general formations ; formations, also, have beep 'ipntL 
cessflrily multiplied, and some have even fancied that new ogm^j 
occurred in every country. At other times, geoloffUgJ/t^M 
fallen into the oppo.site extreme, and unnecessarily redugo^^^H 
chief formations. Not having always a clear idea of ih ^^^^^™ 
of formaiioii of modern and ancient mineral masses, U 
uflen separated the deposits of one country from those 
tlier, because tliey have not agreed in all their chantcten 
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not natural to suppose that an arenaceous or calcareous forma- 
tion should present difFeiences in different ciiiintries, or on 
llie opposite sides of a basin, or in the intermediate points be- 
tween the two sides of a basin. If these deposits are the 
products of sea and river alluvium, it is evident that the nature 
of the debris will vary according to the localities, and that their 
quandty will be more or less great ; which would also partly be 
the case, should these rocks be attributed to a chemical precipi- 
tation. If the observed deposits are nothing else than the re- 
mains of marine animals, or similar productions, taken up and 
arranged by the sea-water, the same bed will present, in diffe- 
rent localities, varieties not only in the nature of the rock, but 
also in \\\e Jbssils ; for marine animals are not the same at 
different depths of the sea, at different distances from the coast, 
or under different zones, or in different places of the world ; and 
their debris must also be variously arranged or grouped toge- 
ther by the sea, according to the unequal motions and bottom 
of the ocean. For farther elucidations of this subject, I may 
refer the reader to the late excellent Memoir of M. C. Prevost. 
On the other hand, there arc mineral masses, which arc gene- 
rally distributed, as sandstones, &c. ; while others are much 
more local, as all tinstratified rocks, also limestones, gypsum, 
salt, and coal. The unstratified rocks seem to have given rise 
to certain deposits in the countries where these rocks have ap- 
jjeared; thus the granite rocks are accompanied with certain 
conglomerates, the serpentines are near certain sandstones, the 
porphyries occur in the neighbourhood of the coal-formation, 
and of various floetz sandstones, the basalts are associated with 
deposits of lignite and arenaceous rocks, &c. It should not 
then excite surprise to fini ices in tlie beds of the same 

formation in different couu ' 'liis manner, the transition, 

or fltetz sitiif ii contain no unstratified 

rocks, will i' nrjther country, in which 

these igneou., nrr^fnt. It is acknow- 

ledgcd that limw^^^^H > n^iributcd over the 

earth's surfftt'i m il in particular lo- 

calities, as in < iilong submarine 

rocky chwiij. . idendy belong to 

ihc local de^^^^^^^^^ L|«atis origin be 
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admitted. Lastly, the combustible deposits must be placed in 
the same order, as facts shew that they are nothing else than 
vegetable and animal matters, which have been carried away 
from the continent by rivers, debacles, or the sea, and which 
have been buried under certain conglomerated rocks. 

In conformity with tliese views, it will be perceived how er- 
roneous it would be to search, for instance, in the middle of a 
very large basin, for the coal, lignite, gypsum or salt, which are 
found accidentally at its margins. We will not entirely deny 
Uie success of such researches ; but we may affirm, that the 
probability of the existence of such extensive deposits, always 
diminishes in the ratio of the magnitude of the basin. In an 
extensive basin, which might shew coal or salt al its margins, 
we ought not to be surprised to find here and there, instead of 
these inflammable or saline bodies, arenaceous matters, with 
little or no coal or salt. 

These preliminary observations have seemed to me to be es- 
pecially necessary, with the view of enabling us to classify with 
accuracy the deposits of a great part of the Alps, the Appe- 
nines, the Carpathians, and the Pyrenees. The three first 
chains present, in ray tables, a great arenaceous or marly depo- 
sit, which is pretty similar to the greywacke, and which wotild 
seem to occupy the place of more than one of the arenaceous 
ficetz formations of other countries, or which, perhaps, is an equi- 
valent for the whole of these floetz formations, up to the Jura 
limestone. This new fact would be explained, according to my 
ideas, by the total absence of porphyries in these great chains ; 
for in every other part where these igneous rocks have appeared, 
they have given to the ancient flcetz deposits their pecuhor and 
ordinary characters ; and some parts, even of the Alps, and of 
Hungary and Transylvania (as the Southern Tyrol, the coun- 
try round Funfkirchen and Zalathna), afford ua very striking 
examples of this general law.* 

These remarks also give rise to general geognostica! views 
regarding the fitet;; formations. It would seem, that, from too 
great a desire to examine the details, geologists have lost sight 
of the general facts presented by this class of deposits. With- 

* Sec mj Memoir on Germany, in the JouraaL de Pbysique, 18S!. 
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out sufHcieot examinaiion, lliey have united under the names of 
ancient and recent transition class, an immense quanlily of beds, 
containing numerous alternations of sandstone and hmestone 
rocks; and have, on the other hand, subdivided, to a great 
degree, much smaller masses of deposits, because they abounded 
more in fossil shells, or were more easily studied. I ask, if 
there really exist in the flo-tz period, more than two great essen- 
tial and universal formations ; of which the one would lie emi- 
nently calcai'eous, and would contain the chalk and the Jura 
limestone, and the other generally arenaceous, and containing 
ail the older flcetz sandstones posterior to the Jura limestone ? 

I confess I am inclined to this arrangement. I see in the 
flcetz formations the arenaceous deposits decreasing from below 
upwards, and the limestone from above downwards. I find be- 
tween the chalk and the Jura limestone, or even in this latter 
(England, Dahnatia, France), nothing else than very small are- 
naceous masses, which even do not occur generally. On the 
otlier hand, in the older arenaceous deposits, I sec only acci~ 
dentally two limestone masses, of which the lowest is nowhere very 
thick, and of very partial distribution, and of which the other also 
does not seem to have die general extent of the Jura limestone. 
Lastly, tliis latter limestone shows, how extensive one^s ohservar- 
lions must have been, before we could decide whether a particu- 
lar deposit is universal, or entitled to rank as a formation ; for 
the different divisions recognised here and there in that lime- 
stone, do not exist every where ; some of these divisions are 
sometimes represented by very different rocks, and even that 
which seems the most important, the has, is wanting in the 
whole of the south-eastern part of Europe, as in the Appenlnes, 
the Alps, Austria, and Hungary. 

Whatever other opinions may yet be formed its 

in question, these are the ideas which seem > 

braced by many eminent geologists, who are g. 

suit nature with the hammer in dieir band) 1 
medium of books. I may also remark, thai. 
Professor Jameson was not far from these 
every known fact in geological geography 
Nevertheless, I believe it of importance to. 
subdivisions, and even to endeavour toj 
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order to enable us to comprehend more easily the whole detmk 

of the complicated structure of the earth's crust. 

III. On the changes thai appear to have taken place during 
ilie different periods of the EartKs Jbrmatiim, in tfte cM- 
■mate of our globe, and in the nature, and the physical 
and geographical distribution of its animals and plants. 
If we attend to the changes produced on the earth by volca- 
noes, rivers, the ocean, the atmosphere, and various chemical 
agencies, we shall obtain very ^mple theoretical ideas, which will 
enable us to explain the formation of the groups of rocks <rf 
which the crust of the earth is composed, by well known physi- 
cal and chemical facts. The Tabular View of Rocks, given in 
volume ISih of Tlce Edinburgh PhilosophicalJoumal, shevis 
the causes of the changes that have taken place in the tempera- 
ture of the surface of the globe, and, in consequence of il, in 
the three kingdoms of nature ; and it resolves in a very natural 
manner the greatest geolofpcal problem, for it assigns the rea- 
sons for the formation of the various zones in latitude, longitude, 
and height, for the establishment of difiTcrent climates ou the 
earth, for the successive changes in the various creations of the 
three kingdoms, and for the particular distribution of the re- 
mains of the ancient or lost creations. Ail these problems seem 
to be resolved, by admitting, at a former period, a much greater 
activity in the chemical actions which are still the source of pre- 
sently existing volcanoes. This first proposition is founded on 
a series of facts, stated in my Tabular View of Rocks, from 
which it appears that the igneous action decreases in a contrary 
ratio to the Neptunian, from the ancient to the modern periods. 
If these chemical subterraneous operations have gradually dimi- 
nished from ancient to modern times, less volcanic matter has 
been formed, and smaller tracts of countries have been volca- 
nized or subjected to the igneous action and change ; and as the 
high temperature of these volcanic products must have elevated 
the temperature of the atmosphere, it is dear, that, in propor- 
tion as the formation of these volcanic masses became less con- 
siderable, the heat of the almospherc and surface of the earth 
also diminished. Volcanic actions arc generally accompanied by 
fissures, by fallings in and risings up of tracts of eouiUry. These 
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effects must also have been produced formerly as now; but their 
causes being then infinitely greater than at present, the changes 
operated must also have been proportionally much more consider- 
able. This, also, seems to explain to us the rising up of certain 
strata, or certain parts of continents, as well as the successive sink- 
ing of the level of the sea, or Its inclosure within its present limits. 
It is obvious that a consef^uence resulting from this is, that, in 
the earlier states of the globe, the seas and continents were chan- 
ging more rapidly than in the more modern ; that tlie tempera- 
ture of the earth also was decreasing more rapidly : but, at the 
same time, in consequence of this decreasing heat, the evapora- 
tion must have diminished ; the rays of the sun, in a less n 
atmosphere, must have become less hot ; the rains must have 
decreased in quantity, and the atmospheric meteors must have 
generally become less considerable ; the streams of water must 
have gradually lost their original greatness, as well as their de- 
structive energy ; and the inclined planes along which they 
flowed must have diminished, or increased, according to local 
circumstances. On the other hand, the countries from which 
the sea was retiring, or those which had been raised up, must 
have lost a part of their temperature. It is also to be conclud- 
ed, that the diminution of the temperature was not equally the 
same over the whole surface of the globe, but that it took place 
in proportion to the extent of the volcanic masses, to the degree 
of their cooling, to that of the retreat of the sea, and to the po- 
sition of the different parts of the eartii, compared with their 
level above the sea, with their removal from the seSj and with 
their position in reference to the sun. The last propositions 
show, first, the probability that there have always been parts o 
the earth warmer than the others; and explain, besides, how tfie 
zones of temperalui-e have been established in latitude, h 
tude and height, and also, according to local circumstan' 
various climaies of the whole earth. It is known Ih 
zone, and nearly every climate that is more or less gei 
its peculiar animals and vegetables ; or, at least, it is 
the distribution of animals and vegetables is most tr 
fluenced by the diviaon of the surface of llio earth 
and into countries or climates. Is it not natural tr 
successive establishment of these different ■ 
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the cause of ihc differences observed, not only between the pre- 
sent vegetable and animal creations, and those similar creations 
which are buried in the earth, but also of those known varia~ 
tions in these last creatjons? Geology has sliewn, that the far- 
ther we penetrate into the crust of the earth, the more simplicity 
do we observe in the vegetable and animal productions, and the 
more uniformity must the surface of the earth formerly have 
presented in its creations. This can only be a consequence of 
the greater equality of temperature which took place formerly 
over the whole terrestrial surface, for the assigned causes had 
then converted into warm zones those which are now cold or 
ten^rate ; and they perhaps 'gave the torrid zone a tempera- 
ture much higher than it now possesses, while, at the same time, 
c^tain parts of this zone could only have the temperature of the 
other zones by various circumstances not understood- As tlie 
zones and climates gradually became established, the vegetables 
and animals became diversified ; the vegetables of certain part& 
of the earth also presently became extinct, because they no 
longer found the climate which ihey required ; and, according 
to their distribution at that period, and to the temperature ne- 
cessary for their existence, some are no longer found upon the 
earth, others have degenerated, and some genera, or even per- 
haps some species, requiring a pretty high temperature, still live 
within the tropics. The animals which were not possessed of tlie 
JHCulty of locomotion, must have experienced the same fate aa 
plants; but those species which could move, must have eta* 
ployed the means thus afforded them to travel, when it became 
necessary, into climates which were favourable to their existence. 
Some, suddenly brought into cold climates, in consequence of 
volcanic elevations, or the retreat of the sea, must have perished 
entirely, or must have remained in life only near the equator ; 
others would soon have nowhere found the climate adapted for 
them, and their races would have become extinct; while, at the 
same time, others would have descended, first, from the hills 
into the valleys and flat country, and, afterwards, they would 
no longer have been able to emigrate, when the tempcrattire 
would already have been loo cold for them in these last localu. 
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These ideas afford a clear explanation of those mixtures of ve- 
getables and animals of the temperate and torrid zone, that seem 
at first unintelligible ; they also afford us the key to tliose centres 
of creation which have been perceived on the globe, and account 
for the intimate relations which seem to be established between 
the geological structure of the earth's crust, and the geographi- 
cal distribution of plants and animals, and particularly the acci- 
dental isolated state of some of them. The fossil conchologiet 
will conclude, a priori, from these propositions, that the m<xt6 
we approach the poles from the equator, the more will the fos^ 
remains be similar or analogous in genera or speaes, to those at 
present existing between the tropics. The more recent the-Air- 
mations are, the more hope may we have of still finding the ana- 
logous, or even identical, species of their fossils. But, on the 
contrary, the more ancient the deposit is, the less reason will we 
have to expect to find identical, or even analogous, species in the 
sea or fresh water of the torrid zone ; for this zone perhaps oo 
longer presents all the circumstances necessary for the exis- 
tence of such beings, notwithstanding the actual heat of that 
part of the earth. Lastly, the more recent the formations ob- 
served in different continents, or in a parucular continent, are, 
the more must their fossils differ from one continent to another, 
or rather from one zone to another, and also, at the same time, 
from one basin to another. But the fossils of these various coun- 
tries will always be in the same relation with respect to the num- 
ber of the analogous or similar species, with the animals still 
living in these various localities. These last propoMtions, de- 
duced n priori, are conformable to experience, and hsw Iwmi. 
and will still probably be, ably elucidated by Baron ^ 

Thus far does geology conduct us. We see wil 
on our side, a Ferussac (see his Geological Id( 
Basins, in the Journal de Physique, and bis 
graphical Distribution of the Mollusca in the 
sique d'Histoire Naturelle, 18^5), a HumboUii 
velle K-ccherches sur la Distribution des Vcgeii 
tionuaire des Sciences Naturelles, and his Dii 
cans), a Fourier, (Menioires sur la Cbftleur 
Buch, (see his beautiful Memoirs on Trap F 
on the Tyro! and Germany, in Lconard't Ti 
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A CrichCoD, (Memoir on the Ciimates of the Globe, in (be Ab- 
nalB of Philosophy, February aod March 1825), and a Don- 
beny. Geology certainly enables ns to perceive an uninterrupted 
series of igneous and neptunian phenomena ; that science alone 
cannot yet explain all the details of these in a satisfactory man- 
ner ; but she expects additional light from the progress of che- 
mistry, natural philosophy, and astronomy : and then only will 
it be allowed to the philosopher lo elevate himself to ideas «f 
puregaogony. ij^l 



(^tervalions on the Climate qftlie Canary Islands. By Baron 
Leopold Von Buch •. 

.rVuoN'c the many important additions made to the physical 
knowledge of the earth by the travels of Humboldt, and one of 
the moat distinguished in its consequences, is the determination of 
the temperature under the tropics. For, before this was known, 
it was not easy to determine in how far the formulas which 
should express the distribution of temperature at the earth's sur- 
face, were consistent with observation. Inquired into in tempe- 
rate and northern climates, the result of observation was always 
affected by disturbing causes, and the object of the investigation, 
which was to ascertain and give a distinct view of the anomalies, 
could only be unsatisfactorily and imperfectly attained. 

Having now, however, obtained nearer information concern- 
ing the degrees of temperature in the neighbourhood of the equa- 
tor, at the level of the sea, a series of observations are still re- 
(|uired to connect it with those made beyond tJie 50th degree of 
latitude ; but it is remarkable enough that there are none from 
which the temperature of tiie intermediate 40 degrees mig^lt be 
ascertained, with the exception of those conducted in Madeira 
by Dr Heberden in 1750, which it would be desirable to ex- 
change with others more recent, and, on that account, probably 
more accurate. ' 

Hence, it is presumed the observations instituted by the able 
naturalist Don Francisco Escolor, at Santa Cruz in Teneriflt, 
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from May 1808 to August 1810, will meet witli a favourable 
reception. However much they still leave undetcnnined, such 
as they are, they fill up au important gap in our linowledge 
of the distribution of temperature, and, it may well be aflirmed, 
cannot be dispensed with in the formation of a scientiiic raeteor- 

oloffj'. 

I liave reduHied the observatifHis of Don Frandsco, which he 
Ita-s had the goodness to commmiicate to me, by decades. Taking 
the mean of these, I reduced the whole to a tabular form *. 

Don Francisco had provided himself with good English in- 
struments, which were placed in the shade, in an open gallery, 
remote from reflection. In this respect, his observations are fol- 
ly deserving of credit. The time of obsei'vation was at sunrise, 
and at midday, or somewhat later. Hence, it might be tliought, 
that, in this way, the extreme heat would never be observed; 
that the medium would consequently be too low. This impres- 
sion would be strengthened by the remarkable fact, that the tem- 
perature at midday exceeds that at sunrise, on an average, 
only by I.IC of Reaumur, (2.61 Fahr.) But Monsieur Thi- 
bant de Chanvallon, (Voyage k la Martinique, 1763), has long ago 
shewn, that, in islands in warm climates, the extreme lieat never 
falls later than one o'clock, or, what very rarely happens, half 
past one, but is frequently found to be soon after eleven, and 
very generally at midday ; the elevation of the temperatm«, by 
the culmination of the sun, being probably prevented by the 
sea-breesie, wliich has now readied its greatest strength. Now, 
however much the small difference of temperature at the hours 
of observation might cause an eri-or or unfavourable poa- 
tion of the instruments to be suspecteil, this singular phenome- 
non is, nevertheless, fully confirmed by the observations of He- 
berden, 60 years earUer, at Funchal in Madeira. For- 
the mean monthly temperature, he gives also the i 
each month ; and the mean difference of ^ese, in 
four years, amounts to not more than S.91 ' of S 
Fahr.) It is therefore very probable, that the A 
medium temperature may tmly be half bo great 
plain at Santa Cruz any more than at Funohdi 

" This will be found in (he Scientific latdlieiiiM 
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ascending, in port very abruptly, at no great distiaiioe. Henoe 
there is, during the night, no perfect radiation of heat to the 
open sky, and the diminutirai is inconsiderable. Around Lflgu- 
na, on the contrary, which is derated 1588 Parisian feet abo^i^e 
the sea, there is a plain, about half a German square mile in eot- 
tent, and there the nights are sensibly cold ; so much that^ m 
winter, it is no way rare for ice to be formed, though only of the 
thickness of a knife. Yet it never snows in Laguna ; the fell of 
temperature is peculiar only to the ground, since it is not in the 
atmosphere, but arises from the radiation of heat, whidi is not 
again reflected from the dear sky, and at places not fer from 
Laguna, though at the same levd, would probably not occar. 

On these grounds, I do not think that any thing ought ei- 
ther to be added to, or subtracted from, the observations of Don 
Francisco ; and am of opinion, that they may be regarded as 
giving a feir view of the climate of Santa Cruz. 

The mean temperatiure for each month is as fdlows : 

Fahr. 



Janiuny, 




63.84 






64.99 


March, 




67.17 


Aprfl, 




67.32 


May, 




72.12 


June, 




73.89 


July, 




77.27 


August, 




78.89 


September, 




73 


October, 


- 


74.66 


November, 


- 


70.43 


December, 


Mean, 


65.82 




71.09 



These are, it must be allowed, very high temperatures. The 
mean heat of January, the coldest month, is as great as that of 
the whole year in the southern parts of Italy ; but from the 
Ittnge of temperature in the several months, it is evident that 
the sun here no longer passes through the zenith. There is no 
twofold elevation and depression of the temperature, as in all 
places under the tropics ; but as is almost universal in the tem- 
perate regions, the greatest depression is in January, the great- 
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est elevation a luontli after the summer sotst-ce. The Canary 
Islands, ako, no longer experience any thing resembling tropi- 
cal rmns ; or such as, in llie language of seamen, are said tu fol- 
low the sun, and set in when lie has reached the zenith. The 
rains of the^e climates Qrst make their appearance when the 
temperature in winter sinks perceptibly, and has become consi- 
derably lower than that of the equatorial regions. The cause 
of the i-ains, then, appears to be nothing else than that which 
produces them in all countries towards the pole ; the cooling of 
the warm south-west winds coming from the tropics and lower 
latitudes. But since these winds, by the temperature of the bar- 
vest months in the Canary islands, are not immediately cooled 
down to the point where the condensation of vapour takes place ; 
the reason is obvious, why the rains should here begin much 
later than in Spain and Italy, and stiil more so than in France 
and Germany. Rain does not often iail on the coast, before the 
beginning of November, nor later than the end of March. In 
Italy, the rainy season lasts from the first half of October till 
the middle of April. 

On the other hand, the summer of the Canary Islands iden- 
tifies the climate with that of ihe tropics; so that, in these lati- 
tudes, both zones pass into each oiber. For, from April toOctober 
the north east trade-wind blows without intermission, just as it 
does all the way down to the Mexican Gulf. The trade-wind in 
summer always stretches farther north, till at last it reaches the 
coasts of Portugal. In like manner, it recedes back towards the 
equator, in proportion as the sun advances southward, and the 
temperature falls. But how far <!o they proceed ? Do even 
the Eouth-west winds, if only for a few lia|||^ttMDber and 
January, descend on the Capc-Verdl^^^^^^^^^BkiB po- 
rtion, on the boundaries as it w 
rains, which proves so beneficial andll 
tive countries, perhaps the cause Vl^'lf 
in the midst of the ocean, IVequenllyfl 
are never blessed with a single dn>]r> aVfl 

The invariableness of the tRide>» 
that it interrupts, like an insunnounti 
tion at this season, in the direotiuii ' \ 
In two days, one can convenieutljr ri'Vi^ 
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but no one will easily be induced to go from Teneriffe to Cana- 
ry or Madeira, for he would run the risk of consuming a whtJe 
mtmth in the attempt. Few people on the giobe live more salt- 
tary than the inhabitants of Ferro. Only one day 13 required 
to go thither from Teneriffe ; but the return, which can only 
be effected by the help of strong and unusually far spreading 
land-winds, is so insecure and dangerous, that people only make 
this voyage when it is absolutely necessary. Generally, eight or 
ten daysare calculated upon ; but it may happen that three, four, 
or five weeks, will be required. 

The manner in which this north-easterly trade-wind is, to- 
wards winter, supplanted by that from the south-west, is vwy 
singular, as well as instructive, snd of the greatest importance to 
the science of meteorology. These winds do not previously 
prevail in the south, and then advance towards the north, as, 
from their direction, might at first be imagined ; but, as has been 
before remarked, they appear sooner on tlie Portuguese coast 
than in Madeira, and there earlier than in Tenerifte and Canary ; 
as if, from the north, they descend gradually from the upper 
regions, where they were at all limes, even during summer, 
when the north-east trade-wind blew at the level of the sea with 
the greatest violence. It was conjectured long ago, that thCTe 
might be, in the upper regions of the atmosphere, a current run- 
ning in an opposite direction to that below \ and on this suppo- 
sition was founded the generally received theory of the trade- 
winds, viz. that which ascribes their origin to the rariiication of 
ihe air at the equator, and the rushing in of the colder aJr from 
the north and south, which, having at first a course from north* 
east to south-west, is at last entirely converted into an easterly ; 
because in lower latitudes, the rotatory motion is greater Uimi 
in those from whence it proceeded. But this returning current 
was, till of late years, only a conjecture. In 1 812, a great volca- 
nic eruption took place in St Vincent's. To the eastward lies 
the Island of Barhadoes, at no great distance, but so decidedly 
separated by the easterly trade-wind, that it could only he reach- 
ed by making a circuit of many hundred miles. This ear^t wind 
brings to Barhadoes do rain and no clouds. All of a sudden, 
however, dark clouds appeared over the island, and the ashes from 
the volcano in Si Vincent's fell in great abundance, to the great 
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asUMiiahment would they have seen mountains in molion, than 
such matters brought to them tlirough the air from the west. 
But, by tliia striking occurrence, the returning current in the 
upper regions was proved, and with it the theory of the trade- 
wittds, for whicli wo are indebted to Hadly (Fhil, Trans, vol, xvi, 
p. 151.), was become something more than cimjecture. With 
not less certainty can this current be daily observed in the Ca- 
nary Islands ; for the Peak of Teneriffe is high enough to reach 
it even in the middle of sunuuer. There is scarcely any accoLinl 
of a journey to the top of the Peak, in wliich mention is nut 
made of the violent west-wind blowing there. Humboldt as- 
cended it on the Slst of June ; and, when arrived at the hnitk 
of the crater, the ra^ng west-wind scarcely allowed him to stand 
on his feet, (Relat. i. 132,) Had such a wind blown at thb 
season at Santa Cruz, or at Orotava, people would have been as 
much alarmed by the circumstance as they were in Sarbadoes 
by the clouds of mhei. I found a similar, though somewhat 
less powerful, west-wind at the summit of the Peak on the 19th 
of May ; and George Glass, an attentive and accurate observer, 
who, as a seaman, had for many years carefully explored the winds 
of these islands, says in his work, which still contains much valu- 
able information, that strong west-winds always blow upon the 
heights of these islands, when those from the north-east prevail 
bdow, '■ which,'™ he adds, " takes place, as 1 believe, in aliparts 
ofAe njorlii ia leldch there are trade-winds.'" " I venture not," 
he farther adds, " to explain this circumstance, but it certainly 
is so on the Peak of Teneritfe, and on the h^ht£ of some others 
of these islands," (History of the Caoary IjslaodB, p. SSI.) 
Glass knew tiic islands loo well not to speak } 
experience. 

These winds descend gradually QpOD 'thtfl 
the high regions of the atmosphere, as is cv- ' 
clouds, whieli, alter October, cover the toji ■ > 
soudt, and which appear always lon-i 
range of mountains, more than <>■ 
tava a4id the southern coast, and : 
thunder-storms. After that, perh-,... ., 
before they are felt on the sen-oNUit. 

APaiL— JL'LvlSSfi.. 
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prevail tor monihs. Hain now falls in the declivity of (he moun- 
tains, and the Peak is co\ered with snow. 

Have we not, then, reason lo l)elieve that the west-mud, 
which, on the passage in summer from Teneriffe to England, is 
sought for in the neighbourhood or in the latitude of the Azores, 
and is also generally found theiv ; have wo not reason to be- 
lieve, that the almost constantly prevailing west and soutli-west 
winds, which cause the voyage from New York or Philadelphia 
to England, to be called down (hergab), and from England 
back, up (bergauf), as well as that which blows at the top of the 
Peak, are the upper equatorial current, which has here descend- 
ed to skim the surface of the ocean ? It would then follow, that 
the equatorial air of the upper regions does not reach the jwle, 
at least along the Atlantic ocean ; and that the polar air must 
be subject to other tnovements, dependent on the temperature of 
the neighbouring countries of the temperate zone ; and thns 
new causes would be ascertained for modifying the laws which 
regulate the distribution of temperature. How much for the 
clearing up of this point is not a series of meteorological obser- 
vations from one of the Azores to be wished ! How much, also, 
with this view, the narrative of a journey to the Peak of the 



G-lass details some other phenomena, which appear to m« to 
be important, in order fully to comprehend the true course of 
these currents, one above the other. All experienced seamen 
hold it as a rule, that continents in the warmer climates at all 
times attract fixed winds, probably because the air being more 
rariGed over the land, ascends, and must be replaced by the 
trade-wind. Thus the Canary Islands feel the influence of the 
neighbourhood of Africa. The north-east wind is always more 
diverted towards the coast, the nearer the islands are to il. Near 
the land (he wind is almost directly north, or N, by E, ; at 
Lancerote and Forlaventura, N. N. E. ; at Canary, N. E. ; at 
Teneriffe, N. E. by E. ; and at Palma, a little niore to the east, 
and thus continues along the Atlantic, These winds are bo 
completely intercepted by the higher islands, Canary, Teneriffe, 
and Palma, that, when they are blowing violently on the north- 
east side, there is a perfect calm on the oiio opposite. Of this 
:ippearancc there is a striking account given in the manuscript 
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uf Mons. Borda'^ voyage, whicli lias been conimuuicatcii to me 
by the Bureau of Mariue at Paris. Borda Had given orders to 
MuoH. Chaslenest to sail round the island of Canary, who sailed 
accordingly with a strong norlh-east wind from Sardina to the 
Punta de I'Aldea. Having got round this pouit, however, he 
found himself all of a sudden involved in such a calm, that he 
required two days to reach die Punta Dcscojada, only about si 
league distant, He took four days more to double the Punta 
d'Arganeguiu, the southernmost part of ihe island. Then, on 
the following day, he advanced slowly to Cape Taiiifet ; but no 
sooner had iie weathered this, than the north-east wind came 
against him with such violence that he was obliged to take in the 
greater part of the sails. Now, the line from Punta Aldea to 
Cape Tanifet lies as exactly at right angles to the direction of 
nortJi-eost, as if artificially laid down. 

Glass invesugates how far this interruption extends out to 
sea, and fixes it at from 20 to 25 leagues for Canary, 15 for 
Tenerift'f, 10 for Gomcra, and 30 for Palma. He asserts that 
he liad visited and ascertained all these calm projections, and 
that they are very dangerous to ships, because the high waves 
break upon the quiet water of these unruffled spaces, as upon a 
shelving shore, and occasion a very hazardous and foaming 
surf. These distances are so very considerable as to justify the 
belief that these winds do not ])roceed parallel to the earth, still 
less that they have their course downwards ; but that they as- 
cend graduully, or, what is the same, towards low latitudes oc- 
cupy greater spaces. It were scarcely accountable, on any 
other supposition, ^vhy tliey should not sooner uiute again be- 
hind the islands. _^^^^^. 

Barometrical observations do indeed 4Si^^^^^Ebe a parti- 
cular accumulation of the atmosphere o«n9D^^^« Islands: 

at least the appeai'anees the l)ai\ !' r ~''" 

spect, verydeservingof attentiim 

From the 21st July till tlic : 
tlie baroniieter at Las Palmas in i : 
(liiced to the freezing point. 
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The mean of these is 28. ff'-.Tgi, or adding, for 30 foet aJwvr 

the scft, 28 inches a"'.09 lines. 

This is very considerable, and is fully confirmed hy the obser- 
vations of Don Francisco Escolar, at Santa Crua. 'I'he niean of 
the extremes, for three years, recJuced to the freezing point, and 
to the level of the sea, is 28 inches a"'.441 lines. Ami if these 
monthly extremes be not fallacious, the pressure of the air in 
summer, when the north-east and westerly winds are placed above 
each, appears, in fact, to he greater than in the winter montfais 
when the south-west alone prevails. For the mean of the four 
months. May, June, July aJid August, is 28 inches 3.173 lioes. 
The mean height from September to April 28, 2.01 7 ; the difife- 
rence of which is 1 .156 lines. 

How very difFerent is this from the state of the barometer iii 
countries at the equator 1 How very different from wliat it is 
found to be in England, Ireland and Norway ! Seven days' ob- 
servations in May, at Puerto Orotava, gave the height of the 
barometer, at the level of the sea, at 28"!. 79. Seven days' ob- 
servations at the same place, in September and October, gave 
28°2.S8. And, lastly, three days' at Lancerote, 28°3.8. 

When to tliis is added, that the naturalists who have ascend- 
ed the Peak with barometers, have never marked them low at 
the le^el of the sea, Lamanon 28°.8"', at Santa Cruz, Cordier 
even 28 inches, 5"'.6 at Puerto Orotava, on the 17th of April, 
(Journal de Physique, Ivii. 57.), a somewhat greater height o£ 
the atmosphere, over these islands, becomes almost probable. 

When the west wind of the upper regions descends obliquely 
in autumn, and thereby reaches the surface sooner in northon 
than in more southern parts, it must, long before it reach tbo 
latter, have completely interrupted the course of the north wuul ; 
and henci^it is, that, at this season, places particularly exposed 
to the trade wind are left in a perfect calm. Is the cotirse of 
local winds prevented by the nature of the environs ? The tuAt 
longer carried off, will increase considerably, till agsin 
reduced, by regulai- winds. In this way 1 would explain drt 
very singular, and, as I believe, unprecedented pheuomettoo, 
that at Las Palmas in Grand Canary, the greatest heat doea not 
r in July or August, but in the middle of Oclobir ; and sft 
singular is it, thai, till September, the hijat, as cumpared ig 
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the other islands, rises only slowly, but now ascends rapidly, and 
reaches such a height as is only found in the warmest tropical 
climates. The fact is indiHputahly established, by the observa- 
tiona of Dr Bandini de Gatti in Las Palmas, made for ten years. 
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with good aiid properly placed thermometers, which he commu- 
nicated to me, and from which I have reckoned the decades foi' 
three years. It is to be regretted that M. Bandini observed only 


1 


at midday, and thus the true mean temperature cannot be ob- ^m 
tained. In order, however, to bring it m some respect near the ^M 
truth, I have appUed the difference between the mean and mid- ^M 
day temperature, as obtained from Don Francisco's obsa^ationfi. ^ 
to those of Bandini ; the difference, however, must cert^nly be 
greater in Las Palmas. Tlie result is as foUows. 




Las Palmas in Grand Canary. 








Hid.day. 


FohrcnhelL 
MiBiuby 
rakulBdoD. 




MJd.d.y. 


FahnnhtiL 
ralcukdon, 




JanUBTV 1. to 10, 
10. to 30. 
30- to 31. 


63.81 

03.77 

G3.25 


62.19 
62.15 
61.63 


Julj 1. to 10. 
10. to 20. 
2a to 31. 


74.10 

75-71 

75.99 


72.45 
74.10 
74.34 


63.61 


61.99 


75.37 


73.63 




February 1. to 10. 
10. to BO. 
20. to 28. 


eisi 

64.49 

65.05 


63.54 

63.52 
61.06 


August 1. to 10. 
10. to 20. 
20. to 31. 


77-49 
77.9H 
78,48 


76.73 

7fi.21 

76.71 




64.68 


63.71 


77-UO 


76.21 




March 1. to 10. 
10. to 20. 
20. to 31. 


66.66 
6S.75 
efi.49 


64.44 

64.53 
65.38 


September 1. to 10. 
10. to 20. 
20. 10 30. 


SO-63 

81.05 
83.75 


79.14 
80.55 
82-35 




05.07 


M.75 


63.06 


80.68 




April 1. to in. 
10. to 20. 
■20. to 30. 


67.12 

6J.75 


fiao6 


Oetobei 1, l,> U>. 
10. M 20. 
20. to 31. 


eaoo 
UU.27 

84,00 


84.63 
84.96 
62-60 




67.S3 


,• 




85.42 


64-10 




Miv 1. to 10. 
10. tn 20. 
20. to 31. 


&6M 
es.75 


1 . . u> lU. 


78.26 
74.fi2 


76.95 
70.97 
67.95 




TtOI 


71-96 




June l.lolO. 
10. to 20. 
20. lo 30. 

r 


7I.W-, 




64.44 

63.87 
82,611 
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Were we to fonn n turvt? froin these data, it is at mce e»l 
deilt> that idl the ivarmth, from the end of August to the endirf 
" November, will seem not to belong to it, bul to flow from rotate 
a distinct source. The opinion of the inhabitants fully coinddes 
with the indications of the infitnunents, that the heat in the mid- 
dle of summer is not to be compared with that towards the odd- 
die and the end of Octolier. The products of nature also con- 
firm these results. I,as Palmas has not t>een improperly named 
fh)m the paLn tree ; for there is, at this day, a wood of date 
palms, extending along the v^ey, whose fruit ripens well; which, 
however, is not the case with the few scattered trees at Santa 
Cruz, or at Oratava, in Teneriffe. The Euphorbia balsamifera, 
which requires much heat, and which, at Oratava and Santa 
Cruz, scarcely appears above ground, is found in this neigh- 
bourhood, on heights' of 800 feet ; and it is in no way unusud 
to see bushes of it from ten to twelve feet high. The Flacflma 
pendula, very rare near Santa Cruz, grows equally large. -A 
multitude of East and West India trees also adorn the gardens 
of Canary, which are not seen in Teneriffe : Poinciana pulcher- 
rima, of extraordinary beauty and size ; Bixa orellaiia ; Tama- 
rind trees, as large as our hmes, and a noble alley of large trees 
of the Carica papaya, surrounds the inner court of the Hospital 
of St Lazarus, which obviously succeed here bettei' than the few 
found scattered on the north coast of Tencriflfe. Wherefore thia 
singular circumstance is well deserving the attention "of thon 
who inquire into tlie laws for the tUstribution of temperature at 
the earth's surface, and the other meteorological phenoumu 
therewitli connected. 

Such irregularities and traces of lui'al variation are not met 
with in the curve of Santa Cruz. Hence, I think, it may safe- 
ly be emirfoyed in thf investigation of tlic decrease of heat in tb) 
various latitudes which lie in equal longitudes of teniper&tuiK 
I have, therefore, attempted to place several well ascertain^ 
curves over each other, which seem to admit of being refaTWl[ 
to similar, or slightly modified laws, and inserted the ohswvtf 
tions themselves in the accompanying table. It containB tH| 
temperatures of Cumana, Santa Cruz, Funchal, Kendal, in Afl 
north-wesl of England ; Sondmor, near Drontheim, in Norway ; 
and, lastly, several months, accurately ascertained from twd 
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yeiU's obstU'vatioiis in 78° of latitude ; for whicli we are indebted 
to the indefatigable, learned, and bold Greenland navigator 
William Scoresby of Whitby in Yorkshire. 

Havanuah, on the contrary, and Cairo, form, on the table, 
two curves, which lielong to quite different meteorological longi- 
tudes, running parallel on each side of the Atlantic. The in- 
fluence of the winter is considerable on both. In Havaimah, 
juBt under the tropic, the thermometer sinks in winter almost to 
the freezing point, at tlie level of the sea, (Humboldt). On the 
other hand, the summer in Cairo ascends bo very considerably 
above that of the Canaries, which lie still farther south, that it 
is quite evident tiie decrease of temperature is not here subject 
to tile same laws. 

When the above mentioned temperatures of the Atlantic 
zone are calculated by the known formula of Mayer, according 
to which the temperatures decrease as the quadrant of tlie sine 
of latitude, multiplied by an arbitrary co-efficient, it will be found, 
that the respective results are by no means exact which Hum- 
boldt lias already remarked in his excellent treatise on isothermal 
lines ; one of the richest sources for the meteorological know, 
ledge of the earth's surface. (Mem. d'Arcueil, iii. 481). But il 
results at once from such calciJations, in what latitudes the tem- 
perature decreases more rapidly, and where more slowly, than 
is consistent with the fundamental law ; and we are thereby led 
to inx'estigate and ascertain the interfering and modifying fac- 
tors. Thus, the mean temperature of the pole, as obtained from 
a comparison of the observations of Santa Cruz and al Kendal, 
is 4°.9 of Reaumur, {W.QB Falir.) that of (he equator 38°.2 
(SS^iS Fahr.) The first is nu-. . ilu- truth as the 

latter ; for Scoresby has shewn ■ ti.'mperature of 

the polar .sea is several deert^i. ^ point. He, 

indeed supposes thenii>;i<i 1t- .logi-ee of latU 

tude tobe6°-76f Reaur ; - probably too 

low, and rests on the r . iif (if)l;ir piirve 

would have a similai- [■ But 

this place is too remon' coc. 

rect to suppose the cur ■-^-• 

and, were it delemib^'i 
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SBndmiir, the mean- ttin pern t ore would be fi°.4 (IQ'.SS Kahf.) 
wliich may perh»]>s approach ver^' near to that of the pole. 

From the obsenatloiis at Kc-ndal and Sbndnior, on the con- 
trary, we obtain ttie mean temperature of \T-S of Keaumur, 
Crr.OS Fahr.) for the equator, and + 0=5 {83°.12 Fahr.) for 
the pole ; results wlilch should be mutuaUy at greater diBtAnees 
from each other. It is lience evident th^ the decrease of tem- 
perature in the Northern Atlantic is much leas than tlie general 
rule requires. Some new principle of heat, modifying the re- 
sults, must here have interposed ; and what is that else than the 
upper equatorial current, which, between Ameriea and Sumpe, 
desoenda to the surface of the ocean, and distributing its heat, 
mounts upwards towards the pole ! 
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84.54 
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78.28 
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B3.10 
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(i9.80 


55.80 
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July, 


83.98 


I1S.30 


86.82 


77.M7 


73.«3 


67.09 


67.715 


a«.99 




81.60 


83.84 


85.82 


76.fii( 


J6.00 


5asi 


56.997 
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October, 




78.53 


72.32 




72.96 




43.505 


21.88 




63.21 


75,56 


ti2.U8 


70.43 


«a.oa 


40.5U 


3(J.5« 


15.69 


December, - 
Mean Falir. 


t)O.R0 


71.78 


61.34 


UG.43 


65.25 


35.10 


27.88 
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78-1*0 


7^-17 


70.94 
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46.11 
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On the Wom/mtofFLinDER-i. liy DrKxos, F.ll.S.E. M.W.S. 
Lecturer on Anatomy and Piijsiology, Fellow oi' the Hojal 
Colle^ of Surj;eons in Kdinburgli, and Conservator of the 
Museum *. (Commimieated by the Author.) 

I HE genus Phascolonie was established by M. St Hilaire for. 
the reception of certaiu animals brought from New ilolUud,^ 

• Head ficfiire Uii. Wc-rnorinn Soulctv I4t!i .Tiiiiiinry 1820. 



Dr Knox oii the WotiibaC nf'Fliaiikra. 
the French ships of (tiscovery, wiiidi drcuniiiavigatoil the world 
during tJie reign of the late Emperor. Of two or more speci- 
mens, one was knd»?d alive, so that M. St Hildre had tin op- 
ixmunity of obsei"ving some trf the habits of this very curious 
class of animals. W\^ memoirs on the natural history of the 
Pbaseolome wilt be found in an early number of the Atinales tk 
Museum ; the anatomical descriptions were drawn up by Ban>n 
Covier, and have been long submitted to the public in the 
" Anatamie Comparie.'" 

■ The Regne Animale of Baron Cuvier notices certain other 
marEupiBl animals, somewhat resembling the Phascolome of St 
Hilaire, yet sufficiently different to constitute distinct genera : 
dwse are, the Koala, the Fhalangcr, and the Ferauieles. Of these, 
the first, or Koala, seem^ to have bec^ established by naturalists 
without sufficient autiiority. It resembles, it is true, very close- 
ly the animal I am about tu describe, under the name of the 
Wombat of Flinders ; but we shall afterwards find, tliat, if the 
character given in the Regiie Animale be correct, they cannot 
be considered as belonging to the same species, 

But previous to the arrival of Peron and his ashociiites in 
Europe, and consequently to the description and dissection of 
M. St Hilaire and the Baron Cuvier, Mr Bass, a British sur- 
geon, companion of the great but unfortunate Flinders, had 
discovered and described, under the name of Wombat, an ani- 
nial of Australia, diff'ering essentially from the Phascolome, 
and even in certain respects from the Koala, so as evidently tu 
constitute a distinct species. A certain degree ol' vagueness, 
however, in the observations of Captain Flinders and of Mr 
Bass (who at the time were deeply interested in ni uit 

discoveries), led Baron Cuvier to suppose that tt 
some error, — some erroneous combination of 
scriptions; and, consequently, that the Woi 
Captain FUnders might not have a. real ani 
but, sliould tliis not be the case, he obset 
scribed by Bass and Flinders would fonn A *i 
ought to be arranged with or near the Ferant 

Illiger, whose acutcness in the clnswilif li- 
laining to natural hi.slory was avowQ^ 
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Wombat, described by Mr Bat4s, to differ from the Pb* 
of Peron, and he gave to it the name of Amhlotis, the 1 
ingof new names being with him, as with many naturahsts c^ Iho 
present day, an object of much gieater importance than the dis- 
covery of new species. 

I am not acquainted with all the sources whence M. llliger 
may have derived his information, relative to tliis species of ani- 
mal, — probably from the voyage of Collins, — from a very im- 
perfect notice on the subject contained in the Mem, <le I'Acade- 
mie Imperiale des Sciences dc St Petorsbourg, t. i. p. 444. — ■ 
and from the very excellent compilation of M. Desmarest. 

The Wombat of Bass is distinctly enough described by that 
bold navigator, with the exceptionof the teeth. He says*, that 
*' the opening of the mouth is small : it contains five long graas- 
cutting teeth in the front of each jaw, like those of the kanga- 
roo; within them is a vacancy for an inch or more ; then ap- 
pear two small canine teeth, of equal height with and so much 
similar to eight molares, situated behind, as scarcely to be dis- 
tinguishable from them. The whole number in both jaws 
amount to twenty-four." It is not improbable that this account 
of the teeth may prove incorrect. Notwithstanding, I am in- 
clined, from various circumstances, to view the Wombat de- 
scribed by Mr Boss aa diffei-ent from that I have called the 
Wombat of Flinders, of the natural history of which I shall 
now offer a brief history to the Society. 

It is far from being improbable, that the animal described by 
Captain Flinders was really the Phascolome of naturahsts ; for 
that great navigator says, in the Introduction to his " Voyage 
to Terra Australis,*" that there are two sorts or species of the 
Wombat, one inhabiting the islands, which burrows like the 
badger, and does not quit its retreat till dark : another species 
of this animal has been discovered in New South Wales, which 
lives in the tops of trees, and in manners bears much resemblance 
to the sloth. 

Whether I am right in supposing that the desi-ription given 
more in detail by Mr Bass, really applies to the Phascolome of 

■ CoUinB'.- NfK Soiilh ^Vnles, vol. ii- p. ISJ. 
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St Hilaire, or to the animal, the skdeton of whicli is now 
lis, and which we shall call the Wombat of Flinders, is perh^)8 
a matter of little momeTit, since both species are undoubtedly 
alluded to in the writings of Flinders. 

In June 1808, Sir E. Home published in the Philosojrfncal 
Transactions " an account of some peculiarities in the anatomi- 
cal structure of the Wombat," whicli contains many very va- 
luable and original obsen-ations, and, as we shall presently find, 
is the only account of the internal anatomy of the Wombat that 
has as yet been submitted to the public. To explain this as- 
sertion, it will be necessary to premise the circumstances whi(^ 
led to the discovery, that the Wombat of Flinders *, and the 
Phascolorie of Peron, however they might appertain to the same 
genus, do yet constitute two distinct species. 

Sir Thomas Brisbane, Governor-General of Austi-alasia, ha- 
ving transmitted to this coimtry a specimen of an animal much 
resembling the Wombat, an opportunity was thus offered me of 
dissecting this animal ; and here I may be permitted to state, 
that, on this, as on all other occasions, my pursuits in compara- 
tive anatomy have been forwarded to the utmost by Professor 
Jameson, to whose kindness I owe the success I liave experienced 
in anatomical investigation. 

The first step I took before proceeding to the dissection of 
the species of Wombat put at my disposal, was the comparing 
of the external characters, in as far aa tliey could be made out, 
with the descriptions of Cuvier and of Desmarest. The result 
of this comparison was, that the animal under examination dif- 
fered essentially from the Fhascolome of Perwi, with wl 
had been confounded by anatomists and 
putation. Nor could it be made to agree wil 
the Koala (Cuv.) a marsupial animal descril 
" Rcgne Animale -f." 

Let us now proceed to examine the 80i 
rors have arisen, by means of wliich the ir.t> rrft' 
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perhaps ^1 
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-f- The engniTiiig of the Koab, as given in > I > 

Animak^ has no reaemblance in farm to Ibe imlnuil < 
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Wombat of Flinders has been thought applicable to the Pha- 
scolume of St Hilaire ; that is, to an animal of a very different 
nature, and belonging to a distinct genus, and endeavour, a^ 
far as the very limited opportunities as yet permit, to rectift- 
them. 

I. 
The only aitounl hitherto published of the animal to 
which I have given the name of the Wombat of Flinders, is 
that by Sir E. Home, already quoted. This great anatomist 
has deseribed some of the habits of the animal (for it was 
brought to him ahve by Mr Brown), and several peculiarities 
in its internal structure ; but, by an error inexplicable to me, 
he fancied that the Wombat he described was the same as the 
Phascolome of Peron, the internal anatomy of which had al- 
ready been accurately given by the Baron Cuvier; and this has 
led to a confusion which can scarcely be imagined, but by those 
who may have had to unravel the anatomy of two distinct spe- 
cies of animals, given partially by difl'crent observers, who both 
faoded they were describing one and the same animal. 

The external form of tlie Wombat, observes Sir E. Home, 
has been described by M. Gooffroy in the 2d volume of the 
Annates du Museum, and several ports of its internal structure 
have been taken notice of by M. Cuvier in his Lemons {TAnato. 
mie ComparSe ,■ but in order to shew, that to suppose this is a 
great error, and to prove satisfactorily to the Society, that the 



t French anatomist never dissected an individual of the 



spe- 
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dea which Sir E. Home speaks of in the memoir alluded to, 
I have only to call the attention of the Society to the following 
circumstances : 

The Phascolome of Peron, Cuvier, and St Hilaire, has two 
long incisive teeth in each jaw ; ten molar teetli, but no canine 
teeth. The Wombat of Fhnders has, on the contrary, six in. 
cisive, two caninoi and ten molar. 

The pecuharities which Sir E. Home supposes to have e». 
caped the observation of MM. Cuvier and St Hilaire, are three 
in niniiber, and they comprise all the observations which Sir E. 
Home has thought fit to offer on the subject. 



Dv Kbox mi the WonAat of' Flinders. 109 

1. There is no pateUa. 2. The stomach of tlie Wombat re- 
sembles that of the beaver, — a remarkable gland or assemblage 
ijf glands, resembling the glandular crop in birds, being found 
in the smaller cu^^■ature of tile stomach, but nearer tlie cardiac 
than the pyloric orifice. 3. The prostate gland exists, and is 
vorj' distinct. 

Now, I am not surpriised that these peculiarities should have 
escaped the French anatomists and naturalists ; for it may easi- 
ly be shewn from their own writings, that, notwithstanding the 
assertions of Sir E. Home, they never saw the Wombat of 
Flinders, which in the above account he has partially described ; 
they described the Phascolome, and not the Wombat. 

Having verified in the specimen before me the peculiarities 
just spoken of, and ascertained the cause of error, I became 
anxious to add as many new facts as possible to the three dis- 
covered by Sir E. Home ; but the specimen was not a little 
unfavourable for anatomical investigation. 

The total length ol' the animal is - - • 111 
Length (if the small intestineB, from the [ijloniB to their ler- 

mination in the large intestines, ■ - - 7 U 

Length of the large ditto liaetum not included), - 1(1 fi 

length of the Cfficum, - - - - - CO 

We have seen that the Phascolome or Wombat of Peron has 
a short and wide csecum, and an appendix vermifomiis ; the 
ccBcum of the Wombat of FTmders is QJeet 5 inches long, la- 
pering gradudUy to a point ; there is not a vestige of an appen- 
dix vermifbrmis. The toes of the anterior extremities are di- 
vided into two groups, the thumb and index constituting one, 
and the remaining three toes the other. The great toe of the 
posterior extremity is really a very strong ^MldHMMlUe thumb; 
the two adjoining toes are very weak, AQ^^^^^nn the inser- 
tion of the nail. . I presume thni u uili ■ klieved 
by any one that these animals !■< ■■ 

The Wombat of FJin.l.T^ ...■,.. 
Marsupial animals with 
Peron in a systematic 
the teeth ; but the inn 
canal places it in the i ' 
the class Rodentia, 
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II. 

The natives of New Hulluiid give- tht name of Wombat or 
Womback to several animals which seem to diifer essentially' 
irom each other, and to constitute distinct species, of which 
some inhabit the mountains, and others the islands. They use, 
therefore, the term Wombat generically, and they add to it other 
terms, expressive, I presume, of some particular quality, or 
conveying a notion of species as distinct from genus. It is in 
this way that they seem to use the term Koala, which very er- 
roneously has been eniployed to designate a particular genus of 
an animal distinct from the Wombat, and entitled to precede it 
in systems of natural history. - As it might be asserted, that, 
under tlie head Koala, the animal I have described as the Wom- 
bat of Flinders, is sufficiendy characterised, and, if not identical 
therewith, must be merely a variety of the Koala, as it has been 
termed, I shall here offer my objections to such an inference. 

It is probable that European writers became first acquainted 
with the term Koala through the medium of a communication 
transmitted by Colonel Paterson, Lieutenant-Governor of New 
South Wales, to Sir E. Home, nearly twenty years ago. Co- 
lonel Paterson observes, that the species of Wombat which the 
natives call the Koala Womlial, inhabits the forest of New Hol- 
land, about fifty or sixty miles to the south-west of Port Jack- 
son, mid was Jirst brought to Pott Jackson in August 1803. 
From this time, the term Koala came to be considered as a di&. 
tinct genus, and we find it figuring in systems of natural hi*, 
tory as a subdivision of ihe marsupial aniniab. The distinct and 
precise manner in which Baron Cuvier notices the Koala, would 
lead one to suppose that he had examined a specimen ; for he has 
not only given the generic character of the animal, but also atl 
engraving, which bears but little resemblance to the Woidt 
bat of Flinders. The characters of the Koala, as given in the 
Regne Animal, are, two long incisive teetli in the lower jaw, 
without any canine teeth, and in the upper jaw two long inci^ 
sive teeth, with some smaller ones at the sides, and two smaller 
canine. He moreover adds, that the posterior extremities want* 
the thumb. On the other hand, the excellent naturalist M. Des^ 
marest describes the Koala as ha\-ing, indaiv. ^,Jaiisges cunivft 
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j^j, tnalaires j^. A little farther on, he says, timt there arc 
four small teeth intermediate between the incisives and the up- 
per molar teetli ; and he asserts, contrary to the statement of 
Baron Cuvier, that the thumb on the posterior extretnities is 
very large. M. De Blainville, whose extreme accuracy as an 
miatomist and naturalist I am well acquainted with, gives a 
third desciiption, differing considerably from the two ah'eady 
spoken of. 

With these conflicting statements before us, I may venture to 
question the existence of the Koala, as now described in books of 
history, however nearly it may seem to approach the animal called 
by me the Wombat of Flinders. Perhaps it may be permitted 
me to propose the abolition of the term Koala, and restore the 
names employed by the natives of New Holland. The classifi. 
cation, then, of these very extraordinary animals woidd be as 
follows • : 



K 



Genus WOMBAT. 
Phascolarctos of De Blainville. — Koala, Cuv. f 
Charact. — Indsiv. ^. Canin. ^. Molar, j^, = '-. 



The two upper middle incisives much longer than the others; 
the lower incis, Uke those of the kangaroo. 

Ears large and pointed, with the conch directed forward. 
Five-toed ; toes of the anterior extremity divided into two 
groups ; thumb and index, and the other three together. Thumb 
on the posterior extremities large, separated without any nail ; 
the two following toes smaller, ajid re-united as far as the nails. 

I. Sp. WoMDAT of Flinders. 
Phascolarctos of De Blainville. — Koala of Ciivier and Desmarest. 
For the anatomy and natural ^^Stury, see Sir £. Home in 
Phil Trans. 1808, and the iV.r. 
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n. Phascolome (Geoff'.) 
Wombat of Bass.— Didel phis, Shaw.—Phasiolome, St Hilaire, 
Cuvier. 
For the anatomy and natural liistory, sec Anatomie ComparSg^ 
and tlic Amialcx du Museum. J^^H 



On an Air-Pump without Arlificial Valves. By William 
RiTCHiE) A- M., Rector of Tain Academy. (Communicated 
by the Author.) 

-In the common construction of the air-pump, the valves are 
very liable to be deranged, the repairing of which is attended 
with much trouble and expence. In the following construction 
no such derangement can possibly take place, which must of it- 
self give this air-pump a decided advantage. 

The machine consists of a barrel shut at the lower end, and 
having a small aperture at C, forming a free communication 
with the receiver, F. (Plate I. fig. 8.) The piston D is solid, and 
GtuSbd in the usual way. The piston rod works in a small stuf- 
fing box at A, so as to render it completely air-liglit. There is 
a small aperture at E in the top of the barrel, to allow the air to 
make its escape, when the piston is raised. This air-pump may 
be worked in the usual way, or by the method of continued mo- 
tion. In commenting the exhaustion of the receiver, the |Hst(Hl 
is supposed to be below the small aperture at C. The piston is 
then raised, and the air which occupied the barrel is forced out 
through the aperture al E. The point of one of the lingers is 
applied to the perforation, in the same manner as in playing ^e 
German flute. The air easily passes by the finger, which, when 
the piston begins to descend, shuts the opening, and completely 
prevents the entrance of the external air. The piston is again 
forced down below the opening C, the air in the receiver rushes 
into the barrel, and is again expelled by the ascending piston. 

Since the air in the receiver has no valve to open by its eltai ' 
ticity, it is obvious that thei-e is no limit to the degree of exhmift- 
tion, as in the common construction. 



'I'ubli! ex/nt'iliug the Highest »%/ Loiae-st Drgrccs of Tivijma^ 
ture, with tite State of tJie Weat/ter, of Neio Brunsmclc hi 
Norlh Jmerka, as observed on the coa-H, and at a distance 
of about Jtjiff mUes Jrom the sea, from October J, 1818 to 
September 30. 1820. By Alexander Boyle, M. D. Fel- 
low of the Royal College of Phyaiciiins iif Edinburgh, and 
Surgeon to his Majesty's Forces. Communicated by Dr 
DvscA^sjltv. 
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Notices rtgarding Fiery Metefp-s seeti during the Day. Bv 
J. H. Serbes, Sub-prefect of Einbrun *. 

X^ROFESSOB Hansteen relates, that while he was observing 
the polar star, on the 13th August I8S5, at a quarter past 11 
in the morrang, he saw, passing in the field of his telescope, a 
luminous point, the light of which was brighter tlian that of 
the star. Its apparent motion was upwards, it was alow and 
somewhat sinuous. He imagined it to be a falling star. 

Mr Dick of Perth, in the Edinburgh Philosophical Journal, 
is of opinion, that the phenomenon observed by Professor Han- 
steen, was not a falling star, but some bird placed at a great dis- 
tance, the convex surface of which reflected the solar light in 
the direction of the axis of the telescope. Without denying that 
the light reflected very obliquely from the feathers of a bird, is 
capable of producing an effect similar to that described by Pro- 
fessor Hansteen, I am yet of opinion that the explanation ought 
not to be generalized. While observing the sun at the repeals 
ing circle, I have frequently perceived, even through the colour- 
ed glass adapted to the eye-piece, large luminous points, which 
traversed the field of the telescope. They appeared too well de- 
fined not to admit them to be distant, and subtende<i too large 
angles to imagine them birds, I have sometimes thought that 
these points shewed themselves more frequently at the periods of 
the year when great quantities of spiders' webs are carried by 
the winds into our atmosphere. The phenomenon certainly merits 



II fact, should there not be falbni 



investigation. Why, : 
during the day as well as at night ? Who can aifinn, if these n 
teors are produced on the extreme limits of our atmosphere, that 
the presence of the sun does not favour their formation ? I Im 
to the reader to decide if there be not some analogy betwee 
phenomena of which we speak, and that described, in a }< 
dressed to the President of the Academy of Sciences, by ti 
prefect of Embrun, dated the 5th October 1820. 

" Chance has made me the spectator of a phenooimoti wliiili 
imagine to be new, and which I have deemed ii 
tural philosophy and astronomy. Under tlijr 
I liave been induced lo make it known to ton, 

" From the Annatei dc Chimie, Octobt 
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Mr £EesideDt, is the fact such as I' have seen it : On the 7th of 
last month, about a quarter after four in the evening, after hav- 
ing, with al] other people, observed the eclipse of the sun, I 
took a fancy to have a walk in the iields. On crossing the town, 
I saw at first, in one oS its public places, a pretty numerous 
group of individuals of every age and sex, who had thar eyes 
Kxed ill the direction of the sun. Among this group, I remark- 
ed only a young student of law, named Cezanne, but still pre- 
occupied with the eclipse, I passed withoxit remarking that, in 
the position in which this young man was, as well as the persons 
who were with him, they could not perceive the sun, which left me 
in the belief that they were all looking at the eclipse, as I had 
myself been doing. 

Further on I met another group, having their eyes, in like man- 
ner, tumeil towards tlie sun ; but as, at this time, I noticed that 
the individuals, composing this group, were in a street, and com- 
pletely in the shade, I understootl that they were looking at 
something else than the occuitation of the sun, and then it came 
into my head to question the Sieiir Thomme, a veterinary artist, 
who was among them, in order to know from him the object that 
fixed his attention. He replied to me, " We are looking at the 
stars which are detaching themselves from the sun." " What say 
you ?" " Yea, sir; but look yourself, that will be the shortest way.^ 
I loolced, and saw, in fact, not stars, but balls of fire, of a dift- 
meter equal to that of the largest stars, which were projected, 
in various directions, &om the upper hemisphere of the sun, with 
an incalculable velocity, and although this velocity of projection 
appeared the same in all, vet they did not all attain the same 
distance. 

Those globes were ]vujeci "d at unequal and pretty sliort in- 
tervals. Several ni'ie iifli-ii -ojected at once, but always di- 

ver^ii. ine of them described a right line, 

aw? listance; some described a para- 

bul Mjier extinguished; others again, 

aftii :iin distance in a direct line, re- 

— iiid seemed to enter still luminous 

.uiid of this magnificent picture w 
I with brown. 

■, aitit what I attest, as well 
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as a very great number of other jwople of the town, whoflould 
attest it if required, I forgot to mention, chat, at the momERit 
of my observation, I was placed at the corner of a honse ■which 
prevented me from seeing the sun, and that my visual ray, pw- 
sing by the roof of the house, terminated at a point not far dis- 
tant from the edge of the planet. The eclipse was then on (t» 
(fedine. 

You will easily comprehend what must have been my astooMi- 
ment at the sight of so majestic and impo^ng a spectacle; itnd 
one so new to me. It will suffice to say, that it was impossiUe 
for me to keep my eyes off it until it ceased, which happened 
gradually in proportion as the edipRe wore off, and the solar 
rays resumed their ordinary lustre. The same happened to tliG 
persons present. One of them added, at the moment when I 
left the group, that " the sun projected moat stars at the time 
when he was palest ;^ " le soleil lancait phis dVtoiles, alors qu'il 
etait plus pale." These were his words. 

Having recovered from the astonishment into which I was 
thrown by this wonderful phenomenon, I inquired of the tirti 
observing individuals whom I had distinguished in the two 
groups of spectators spoken off, how they had been led to no- 
tice the phenomenon. The Sieur Thomme replied, that, on 
coming from his stable, a woman cried out, " Come here, M. 
Thoram^, corae and see the flames of fire that are issuing from 
the smi." That, at this invitation, having approached, he saw, 
for the first time in his life, what he had put me in a condition 
of seeing myself ; and the young Cezanne told me, it was chil- 
dren of ten or twelve years of age that had noticed it first, and 
who, wondering at the sight, called out, " Come and see, come 
and see now !'' and that thus was formed the group by wMdi 
I had passed a little after ; that he had said nothing tn me, b» 
cause he had conjectured that the phenomenon, which at 'dud 
moment excited his admiration, must have been known Ui HMk 
I have the honour, &c. J. H. SEEEBaVaq 

P. S, — Since this letter was written, I have learnt from M 
Poure, Engineer of Bridges and Highways, of this residcno. 
that this pubUc functionary also had occasion to observe thiri 
nomenon, which he will attest if required," 
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Picture of Vegetation on tfte Surfiicc oftlw Globe. 

X HE Creator of the universe has not confined himself to deco- 
rating our world with ail the luxury of a brilliant vegetation ; he 
has varied it in every locality ; diversified its forms to infinity 
in their general arrangement, in their comparative sac, in the 
correspondence or contrast of all their parts. Elegance of form, 
richnees of colouring, delicacy of perfume, arc the seducing cha- 
racters under which those varied and numerous flowers, the 
fovely children of spring, disclose themselves to the eyes of man. 
What, then, is that Omnipotence which covers the barren rock 
with vegetation, peoples deserts, carries vegetation to the very 
bottom of rivers, and even to the depths of the sea ? What 
sublime pencil has deigned these rich decorations of the abode 
of man ? Who could refuse to own in this the invidble hand of 
the Creator? 

All are admitted to the enjoyment of this spectacle ; but it is 
he only who has been enlightened by observation that can enjoy 
it to its full extent, or comprehend its beautiful order. In the 
midst of apparent confusion, he will perceive that plants have 
not been thrown at random over the surface of tlie globe, but 
that each has its peculiar place, that it could not be in any other, 
that the beauty and variety of the landscape would disappear 
were each portion of it not covered with its own peculiar orna- 
ments ; that the plants of the shores would be misplaced upon 
the heights, while those of the mountains, descending from the 
icy summit of their vast amphitheatre, would no longer produce 
the same eflect in our level plains J that they would lose their 
native gi-aces, as well as the delicacy of their perfumes, or the 
variety of their colours, as hag liappened (o the greater number 
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With regard to the place which she has to embellieh, dK as- 
sumes the character of udaptatiun which associates best n^btfae 
aspect of the locality. Gay and smiling upon the bankfr-^ 
streams, elegant and graceful in the valleys, rich and majestic in 
the great plains, she is no longer the same when she mounts the 
burning rock, or when she struggles upon the Alps with the 
snow and ice. Thus, in this admirable distribution of vegetables 
upon the surface of the earth, no place has been forgotten ; all 
its parts, if we except the sand of the desert, have been iav&tUBA. 
with the clothing which best suits them. Tiventy, thirty leagues, 
or more, of plain, in the same country, and with the same ex- 
posure, would produce throughout nearly the same vegetables; 
but if this plain be intersected by forests, furrowed by valleys, 
bristled by rocks and mountains, watered by springs ; if the soil 
is variable, if it is humid or dry, composed of peat, or of a 
chalky nature, the mass of vegetation will equally vary witli 
each change of situation and of temperature. 

If the localities of the same country present very diftermi 
plants, this effect is still more striking, in proportion as we ad- 
Tance from soutli to north, from east to west, and especially 
when we pass from one continent to another; whether we tra- 
verse the burning regions of Africa, the vast countries of Asia, 
or the numerous islands of America. In the greater number of 
these countries, the vegetation is so abundant, so varied in its 
forms, so different from that with which we are acquainted, that 
often we could scarcely give credit to travellers, were not their 
relations confirmed by the possession of the objects of which they 
speak ; although, in our possession, they are isolated, mutilated, 
and altered. It is in their native place that we must observe 
them, to form an idea of the richness and of the beautiful order 
which nature has established, in all her productions. Let us 
listen, upon this subject, to one of our most celebrated traveUers 
Baron Humboldt. 

" It is," says he, in his Tableava de la Nature, " under the 
ardent sun of the torrid zone, that the most majestic forma tjf 
vegetation are developed. In place of those lichens and thick 
which, amid the hoarfrosts of the north, invest the bark 
of trees ; beneath the tropics, on the contrary, the odorous va- 
nilla, and the cymbidia, animate the trunk of the acagou (ana- 
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i:artif^i) and gigantic fig. The fresh verdure of the leaves of 
the pathos contrasts with the Howers of the orchideae, so varied 
in their colours ; the bauhinete, the climbing grenadilise, and 
baDtsteriEe, with gold yellow flowers, interlace themselves around 
the trunks of the trees of the forests ; delicate flowers spiing from 
the roots of the tlieobroma, as well as from the thick and rough 
l}ark of the calabash-tree (cresceiUia) and gusiavia. Amid this 
abundance of flowers and fruits, this riclmess of vegetation, and 
this confusion of climbing plants, the naturalist is often at a loss 
to determine to what stem the leaves and flowers belong. A 
^ngle tree, adorned with pauUinue, bignonUe, and dendrodia, 
forms a group of vegetables, which, if separated from one an- 
other, would cover a considerable space. 

" In the torrid zone, the plants are more abundant in juices, 
of a fresher verdure, and clothed with larger and more shining 
leaves, than in the northern climates. The vegetables which 
live in society, and which render the plains of ^Europe so mono- 
tonous, are almost entirely wanting in the equatoiial regions. 
Trees, twice the height of our oaks, are clothed with flowers as 
large and beautiful as our lilies. On the umbrageous banks of 
the river of Madalena, in South America, we find a chmbing 
arlstoluchiu (A. cordiflora, Kunth), whose flowers are four feet 
in circumference. 

" The prodigious height to which, under the tropics, not only 
isolated mountiuns, but even entire countnes rise, and the cold 
tempei^ture of this elevation, procure for the inhabitants of the 
torrid zone, an extraordinary spectacle. Besides the groups of 
palms and bananas, ihey have also around them vegetable forms 
which seem to belong only to the regions of the «»>• " 
presses, figs, and oaks, barberries aud alders, which 
near to ours, cover the mountainous districts 
Mexico, as well as the chain of the Andes, t 
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of Vegetables, especially the more beautiful, tJiosc of the pftlni!' 
and bananas, tlic arborescent gram Ineo; and ferns, as wcl) as the 
mimosas, the foliage of which is so delicately divided, remain 
for ever unknown to them. The sickly individuals whicli our 
hot-houses contain, can present but a feeble image of the majes- 
ty of vegetation In the torrid zone. 

' *' He who can embrace the whole of nature at one glance, with- 
out dwelling upon local phenomena, sees how, from the pole to 
the equator, in pniportion as the vivifying heat increases, orga- 
nic power and life also increase in a corresponding degree; but 
in the course of this increase, particular beauties are reserved 
for each zone ; for the tropical climates, the diversity of fcMtns 
and pre-eminent size of vegetables; for the climates of the north. 
the pleasing prospect of meadows, and the periodical revelling of 
nature upon the return of the first breezes of spring. Besides 
the advantages which arc peculiar to it, each zone has also a 
character of its own. If, in every organized individual, we re- 
cognize a determinate physiognomy, in like manner we can dis- 
tinguish a certain natural physiognomy, which belongs exclu- 
sively to each zone. Similu- species of plants, such as piues and 
oaks, equally ciown the mountains of Sweden and those of the 
most southern part of Mexico; and yet, notwithstanding this 
correspondence of forms, and this similarity of partial outlines, 
the general picture of these countries jiresents an entirely diffe- 
rent character. 

*' The size and the development of organs in plants, B^jend 
tipon the climate which favours them. In the imposabilityof 
presenting a complete picture of the plants of America, we shall 
venture to trace the characters of the most prominent groups, 
commencing with the palms. They have, of all vegetables, tbe 
loftiest and most noble form, and to il the prize of beauty has 
been adjudged by all. Their tall, slender, and channelled 
stems, sometimes furnished with prickles, are terminated by a 
shining foliage, which is sometimes pinnate, and sometintes 
fan-shaped. Their smooth trunk often attains a height of 
124 feet. The size and beauty of palms diminish in proporijoo 
as they retire from the equator to approach the temperate zones. 
A striking character, and one which very agreeably varies its 
aspecij is the direction of the leaves. The very dense leaflets 
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of the date and cocoa trees, produce beautiful reflections of ligiit 
from the upper surface of the leaves, of a brighter green in the 
cocoa, duller, and, as it were, mingled with grey in the date. 
Wliat difference of aspect between the pendent leaves of tlie 
hovira palm of the Orinoco, even between those of ihe date<H' 
the cocoa, and the branches of the jagna and pir'igao, which 
point toward the heaven. Nature has been prodigal of her beairties 
to theji^^fl palm, which crowns the granitic rocks of the cata- 
racts of Mures and Maypures. Their slender and smooth stems 
attain a height of 160 or 170 feet ; so that, according to the ex- 
pression of Bernardin de Saint Pierre, they rise in the form of a. 
portico above the forests. Their aerial cyme contrasts in a sur- 
prising maimer with the dense foliage of the ceiba trees, widi 
the forests of laurels and mdanlomala which surround it. In 
the palms with palmated leaves, the tufted foliage is often placed 
upon a bed of withered leaves, which gives to these vegetables a 
melancholy character. 

" In all parts of the world, the form of the palms is associated 
with that of the iawana*. Their stem less elevated, but more 
succulent, is almoat herbaceous, and crowned with leaves of a 
thin and loose structure, with nerves dchcate and shining like 
silk. The groves of bananas are the ornaments of the humid 
districta. Prom their fruit is derived the subsistence of all the in- 
habitants of the tropics ; they have accompanied man from the 
infancy of civilization. If the vast and monotonous fields which 
are c<«ered by the cereal plarits, difi'used by cultivation in the 
northern countries of the earth, afford little embellishment to the 
aspect of nature, the inhabitant of the tropics, on the contrary, 
in establishing liimself, multiplies, by his banana plantations, one 
of the most noble and magnificent of tl 

" The delicately pinnated leaves of Uk/R 
sia, tamarinds, &c., have a form win. 
arly affect between the tropics, i i ^ ■ 
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" The cactuses are almost exclusively peculiar to Amesii'a. 
Their form is sometimes spherical, sometimes articulate ; some- 
times it rises like the pipes of an organ, into long channelled co- 
lumns. This group forms in its exterior the most striking con- 
trast with that of the liliacete and hananas ; it belongs to those 
plants which Bemardin de St Pierre has so happily named the 
Vegetable Springs of the Desert. In the parched plains of 
South America, the animals, tormented by thirst, look out for 
the melocactus, a spherical plaut, half concealed In the sand, en- 
veloped in formidable prickles, and whose interior abounds in 
refreshing juices. The stems of the columnar cadits rise to the 
height of thirty feet, and form a sort of candelabra; their jdiy- 
siognomy has a striking affinity to that of some African Eu- 
phorbia;. 

" While the cactuses form vases dispersed through leafless de- 
serts, and the orchidese, under the torrid zone, animate the fis- 
sures of the wildest rocks, and the trunks of trees blackened by 
excess of heat, the form of the vanillse is brought into notice, by 
thtar pale-green leaves, filled with juice, and their variegated 
flowers, so singular in structure. These flowers resemble a 
winged insect, or the small bird which feeds upon the perfume 
of the nectaries. A whole hfe would not suffice an artist to 
paint all diose magnificent orchidese which adorn the dec^y 
furrowed valleys of the Andes of Peru. 

" The CasuarinacetB, which occur only in India, and the 
islands of the great ocean, are denuded of leaves, like the geeaia 
part of the cacti : theyaretrees whose branches are jointed like 
the stems of equisetum. We find, however, traces of this type is 
other parts of the world. The pines, the thuya;, and cypresses, 
belong to a northern form, which is of rare occurrence in the 
torrid zone. Tlieir continual and always fresh verdure, enlivena 
the landscape saddened by winter, and announces at the same 
time to the nations bordering upon the poles, that even when the 
earth is covered with snow and frost, tlie internal life of plants, 
like the fire of Prometheus, is never extinguished upon our 
planet. 

" The mosses and lichens in oiu' northern climates, the aroidsai 
under the tropics, are parasites as well as the orehidea, and clothe 
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the trunks of trees as they grow up. They have Heahy and her- 
baceous stems, hiagittate, digitate, or elongated leaves, but always 
with very large veins. The flowers are inclosed in sheaths. 
These vegetablea belong rather to the New Continent than to 
the Old. The caladium and pathos inhabit only the torrid 

" With this form of the aroidece, is connected that of the llaniM, 
of a remarkable vigour in the warmest countries of South Ame- 
rica, such as the pauUinetE, baniaterite, bignonitr, &c. Our 
trailing hop and vines, may give an idea of the elegance of forms 
of this group. On the banks of the Orinoco, the leafless branches 
of the bauhmias are often forty feet in length ; sometimes they 
fall perpendicidarly from the elevated cymes of the acajous ; 
sometimes they are diagonally extended from one tree to ano- 
ther, like the cordage of a ship. The stifle form of the blui^- 
coloured aloes, contrasts with the pliant shoots of the lianas of a 
fresh and bghUgreen tint. Their stems, when they have any, 
are, for the greater part, without divisions, having approximated 
knots, bent upon themselves like serpents, and crowned at their 
summit with succulent fleshy leaves, terminated by along pmnt, 
and (Uspersed in dense rays. The aloes, which have a tall stem, 
do not form groups like the vegetables which love to live in so- 
ciety ; they grow isolated in arid plains, and, by this circum- 
stance, give to the tropical regions a peculiar character of melan- 
dibly. A sad stiflness and immobility characterize the forms of 
the aloes; a cheerful slinmess and mobile suppleness distlnguisl) 
the graminea;, and, in particular, the physiognomy of those of 
them which are arborcsctnl. The liiunboo thickets of both In- 
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lS,i Professor Brandcs on Falling Stars- 

fer to extreme heat a less ardent dimate. Depression of, 
perature being a consequence of elevation of tlie soil, 
consider as the principal abode of these ferns, tlie mouni 
which rise to a heigiit of from 2000 to 3000 feet above the levtd 
of the sea. The tall-stemmed ferns accompany, in south Ame- 
rica, that beneficent tree whose bark prevents fever. The pre- 
sence of these two vegetables, indicates tlie liappy region where 
the mildness of spring continually reigns." 
(To lie continued.) 
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On Falling Stars. In a Letter from Professor Bhakd: 
Brcslau, to Professor Jameson. 

SlH, 

X. HE phenomena known by the name of Falling Stars, have 
for some time past attracted the attention of naturalists: I 
therefore hope that you will read with interest a small work on 
the subject, which I have the honour of transmitting to you, 
(entitled, " Beobachtungen iiber die Sternschnuppen," — L^p- 
zig, 1835.) 

I am exceedingly anxious that there should be observers of 
these phenomena in your country also, and you will therefore 
pardon me for requesting you to insert a short notice of the re- 
sults of our observations in your Journal. 

Those which seem to me the most worthy of attention, may 
be expressed in few words. 

1. Although falling stars move in all directions, in respect cf 
the vertical, yet those which fall, that is to say whicli approa(ft 
the earth, are more numerous than those which recede from it; 
and it might therefore be concludeil, that they are subjected to 
the earth's attraction, during the short period of their appear- 
ance. 

2. Falling Stars move in almost every direction, in respect oi' 
azimuth, yet those whose course is directed toward the south- 
west, are much more numerous than those that follow the oppo^ie 
direction. , 

Our obscivations furnish us with the direction of the paths oi" 
34 of these meteors, anti it would seem from calculation, that 
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the greatest number had a motion almost exactly the opposite 
of the earth's motion in its orbit. I calculated, therefore, for 
the observed limes of ihc appearances of the meteors, the azi- 
muth of tlie direction of the earth's motion, and, by taking the 
mean of the results, I found the direction exactly opposite of that 
of the earth's motion to be 48J° to the west of the meridian. 

Beginning from this point, I divided the whole horizon into 8 
equal parts, so that the azimuth 48J" from south to west would 
be the middle of the first octant. Then, for every octant, I 
foimd the courses of the 34 meteors to be as in Fig. 4. Plate I. 
'~^' 1st, 9 directly opposite to the earth's motion ; 
coinciding with the earth's motion ; 
7 and 4 in the two octants adjacent to the first. 
, S and 2 in the two octants adjacent to the second. 

Uith, 6 and 3 in the two octants which are in the middle. 

It seems to me, therefore, that falling stars disclose to us the 
earth's motion ; and altliough they have doubtless a proper mo- 
tion, yet the greater part of their celerity is only apparent, and 
arises from the proper motion of the earth, which passes near 
them in its course round the sun. 

If this be true, might it not be desirable that the regult 
should be confirmed by a great number of observations ? But 
I shall not trouble you with my reasonings on the subject. 
Have the goodness to communicate these olwervations to such 
of your countrymen as feel an interest in meteorology. I trust 
you will pardon me for troubling you with this letter. I am. 
Sir, Bic. Bbandes. 

BuESLAtJ IM SlLEiSIA, ) 

3d JprU 1826. J 
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Bonks of the Volga. Their cultivatioTi requires but little 
trouble. They thrive in the open air, only to the 52*1 d^ree 
of north latitude. The raelon gardens, from their size, might 
rather be called fields ; they are inclosed with a slight fence, just 
siifHcient to keep off cattle, and are divided into long beds, be- 
tween which, in the oriental style, little canals are cut iu the 
soil for watering the plants. For this purpose, the gardens are 
always laid out contiguous to a pool, or to a streamlet of run- 
ning water. The melon conies early forward, and is, with lit- 
tle pains, brought to a large size. They are treated with little 
more care than the most common field fruits; and yet, in every 
plantation of them, melons are to be found weighing thirty 
pounds, and which, in point of succulence, and mild flavour, 
cannot be excelled. The plant sends out a very luxuriant crop 
of dark green coloured fresh looking leaves, and also long juicy 
pale coloured shoots, or tendrils, of considerable thickueas, which 
extend to a great distance, creeping along the surface of the soil. 
The fruit is of a rich, dark green, variegated colour, sometimes 
spotted, of an oval shape, and grows to a large size. When ripe, 
and cut into, it appears pure white, of a spongy looking structure, 
and contains at the heart large dark coloured seeds, surrounded 
with a pale pink tint, colouring the pulpy substance on which 
they are contained, and gradually losing itself in the white. 
When eaten, it is remarkably juicy, resembling cold spring wa- 
ter, and is well adapted as a refrigerant for allaying thirst, and 
other disagreeable effects of a warm chmate. It may be used 
either raw, with powdered sugar, or ginger, or salted in the 
same manner as the cucumber. The water-melon also poBBea sMtJ^ 
the advantages of keeping in its fresh slate for a conaidei 
period i and, from the firmness of its texture, it will bear witl 
injury removal to a great distance. 

Water-melons, although they are annually sent to the a 
towns of St Petersburg and Moscow, in abundance, and i 
cheap rate, from the southern parts of the empire, are i 
brought to maturity by forcing under glass frames 
able quantity, at an early period of the sea-son, in the northf 
parts of Russia, but chiefly in the neighbourhood of the prB 
pal towns. What is principally necessary during tlieir cultn 
tion in this manner, is to take particular care not to injure | 
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very sti-ong and creeping shoots, whicli the plant sends out du- 
ring its progress, as already described, but either to raise the 
frames, and allow them to spread out into an adjoining one, ot- to 
keep them, by bending, entirely within its own, which, in that 
case, would require to be long and roomy. The former way I 
wotild prefei". It is to neglecting this, that the gardeners in 
Russia attribute the general failure in the cultivation of the 
water-melon in Great Britain. If the shouts are, in any way 
checked, or injured, during their growth, the plant is observed to 
suffer considerably, and the future progress of the fruit towards 
maturity is either interrupted or totally destroyed. Attention 
to this circumstance, is of mudi more consequence than heat, as 
is satisfactorily and daily proved in the northern parts of Rus- 
sia. It is also well known, that the water-melon plant, propoi- 
gated by artificial heat, produced by glass frames, will flourish 
and the fruit reach its full size, at the same temperature at 
which any of the common species of melon will do. My friend, 
Mr Booker, has them every season growing in great perfec- 
tion among otlier melons, in his garden at Cronstadt; and mere- 
ly from paying attention to this, Mr Cole has the same at the 
Taurida Palace-Garden near St Petersburg. As the plants 
are remarkably strong and luxuriant, and send out very large 
and bushy shoots, one plant is quite sufficient to fill a large 



Water-melons are known to be ripe, not by the smell but by 
the pecuhar sensation which they communicate when struck, a 
knowledge of which can only be acquired by experience, If they 
are allowed to remain adhering to the plant, until the seeds shake 
within them, they will be found good for^thiiig, excepting fu- 
ture propagation from tlie seed. Wbl^^^MMpn^'y tough 
skin, covering the wateT'nielon, 
into slices, they may be eaten iV^^^^^^^^^^^Hjfe 111 the 
manner of celery. The a. 
told, acts as a diuretic; and <il 
a physician of a remarkable <i 
cured by it. 

Cucumbers arc made n 
Russians, and by fordj 



188 Di' Howisoii oti the Munagcmmt of the* ^ 

the summer, in theiv ix&At static, and during tlic wiuter, nlieo 
artificially preserved. Tlio plant Is cultivated iu great profu. 
sion in the fields, wholly in the open air, during the short but 
warm summer of Russia. In general, it is planted in long rows, 
along with cabltage; a cabbage and cucumber plant alternately 
constituting the rows. It is also to be met with in abundance 
in tile gardens of the better class of peasantry throughout die 
interior. In the gardens of the higher orders, an early crop is 
SMnetimes raised under glazed frames. Glass is remarkably 
cheap in Russia, as it pays little or no duty. 

The Russian cucumber difl'ers in some respects from that 
which is common in Britain. The leaf and plant arc consider- 
ably smaller, and contracted ; the first, when it has attained its 
full growth, is sliort, thick, containing a large proportion of 
juice and pulpy matter ; and, from these last mentioned qualities, 
is much better adapted for salting (the only mode in which the 
cucumber is preserved during the winter throughout Rus^)i 
than the comniMi cucumber of this country. It may be unne- 
cessary for me to mention here, that the cucumber plant re- 
quires a rich soil, or ground well dunged, for its cultivation. 
The Russians of all classes pay particular attention to this, co- 
vtring the root of each plant with a small heap of horse or cow 
dung. For winter use, the cucumber is preserved in salt, as al- 
ready noticed ; and prepared in that way, it forms an excfiUcnt 
cooling article of food, wliich is used in great quantities. ' Be- 
fore these are eaten, their green outer skin is removed by the 
knife; when the pulp is found remarkably juicy, and pleasspt 
to the taste. The liquid which is charged with the salt, and 
with the soluble portion of the vegetable matter, and which filb 
the cask in which the cucumbers are preserved, is not unpleaaatit 
to the taste ; and is used by the native Russians as a geatle 
cooling laxative in fever, about a tumbler to a dose. A caA cf 
Russian pickled cucumbers wa^ procured last winter by atUit 
tinguishedmember of the Horticultural Society in this rity ■ taafl- ' 
the cucumbers were much admired for being well preeerved'Vnd 
of fine flavour. ' --» 

As the seed of the Russian cucumber has found its way into 
Britain, and has been cidtivated in Scotland with success, 
I shall subjoin here a very accurate receipt ft 
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and salting of cucumbers. This was procured for me by the 
kindness of Mrs Dr Crichton, from one of the most experienced 
cucumber salters in St Petersburg ; and I am not without 
hopes, that it may form a useful and salutary adilition to our 
British cookery. " Take 1000 cucumbers, weigh out 7 lb. Eng- 
lish of salt, whicli has l>cen previously well purified, and dried. 
Mix the salt well with a quantity of cold soft water, sufficient to co- 
ver the cucumbers, 500 of which may be put into one small light 
made cask. Have ready plenty of th^ following leaves, wbidi 
have lieen gathered when the weather was dry ; oak leaves, 
black-currant leaves, cherry leaves, dill leaves and heads : mix 
them well together, and place a layer of them at the bottcan of 
the cask ; then a layer of cucumbers^ and thus alternately until 
the cask be completely filled : then pour on the salt and water 
till it rise to the brim, and close the cask tightly. Some people 
add a small bottle of vinegar, and a very small bit of garlick to 
oath cask." In two or three months the cucumbers are fit for 
use. They are brought to table entire, floating among the juice 
and leaves which cover them while in the cask. In Russia, they 
seldom appear at table until the month of November or De- 
cember, when the winter has completely set in, as they must re- 
main in the ca.'^k for two or three months, in order that the salt 
and water may have sufficient time to act upon the vegetable 
matter of the cucumber, and of the various species of leaves em- 
ployed in their preparation. However some prefer them, from 
the time they are first subjected to the salt, until it has complete- 
ly penetrated them ; when they are said to be half salted, and 
Itnown by a correspondent ^pellation in the Russian language. 
A Russian will often eat neveral ciicimibers salted in the above 
mentioned maimer during a me ad effect is ever 

known to arise from tlt«r u>e. 

Whether tiie cueumbta v,ou!d answer for 

salting in the above meotUM 1 1 >■ not yet put to 

experiment. Th<- ").ii .t1i« . ,.-. would be, its 

containing mu,: I ■ ^nip and juice. 

Altliough th>_% ,'■ cucumber in 

great abuudARci ,i. 1. 

WTiile viHtiflg tl .-e cmrden. 

St Peterabui^, im 
■tJiiL — Jiri.Y ll 
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country, intelligent and experienced in die art of . Horticulture, 
I gaw the branches of a number of cucumber plants, both 
of the Russian kind, and of that common to Britain, tied up to 
wooden rafters or palings in the manner of vines. The jdantB 
treated in this way appeared to be remarkably strong, and tbc 
fruit was very large. 



Notice respecting the Prese?ice of a Rudimentary Spur in tht 
Female Echidna of Nm Holland* By R. Knox, M.D., 
F.R.S.E., M.W.S., Conservator of the Museum of the 
Royal College of Surgeons. Communicated by the Author. 

Xn the beginning of the year 18S3, Professor Jameson pat 
into my hands a specimen of the duck-billed animal of New 
Holland, the male Ornithorynchus paradoxus. It had bees sent 
to him by the governor of Australasia, the Honourable Sir 
Thomas Bnsbane ; and, awaic that I was continually engaged 
in anatomical inquiries, he requested me to dissect this para- 
doxical animal, and to lay the results before the Wernetian 
Society. At that time the only accounts in existence relative 
to the anatomy of the spur, a remarkable appendage found in 
the male of the Ornithorynchus and £chidna, were, \st. An ac- 
count of the spur, drawn up by a distinguished English anato> 
mist, and publislied in the Philosophical Transactions, describ- 
ing the organ to be solid, and to be an instrument of prehen- 
sion ; Sfj, A statement made by Rudolphi, in a German jour- 
nal, affirnung the spur to be solid ; ^d, A notice by Sir John 
Jamison, in the Linuean Transactions, describing the poison- 
ous nature of wounds, inflicted by this spur of the Ornilhoryn- 
chus ; lastly, A short memoir by that most distinguished anato- 
mist M. Dc Bljunville, demonstrating the tubular structure of 
the spur, and tracing its anatomy as lar as the base, or insertion 
of the spur, into the heel, beyond which the state of the apea> 
men in his possession did not permit him to go. 

The discovery of a large poison-giand, situated over the hip. 
joint, which discovery I had the honour to submit to the Vfet~ 
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iierian Society a short time after the dissections were completed, 
rendered it eiitremely probable, that the functions heretofore as- 
signed to the spur were purely hypotlietical, and that this was 
really a very formidable instrument of offence and defence, be- 
longing to the male of these different species of animals ; but 
the original opinion relative to the functions of the spur was 
not to be given up so easily; and accordingly we find, that Sir 
Everard Home, the original promulgator of the doctrine, atill 
defends the opinion in a very ingenious manner. He observea, 
in the third volume of his Lectures on Comparative Anatomy, 
that contrivances of this kind are not uncommon : his words are 
as follows : — " In the toad and frog, the fore-legs of the male 
arc applied round the belly of the female for that purpose In 
the shark there are regular holders, as will be shewn. In the 
earth-worm it is effected by suction, as will be explained. In 
the Dytiscus marginalls, an insect that copulates under water, 
there is an apparatus mentioned iu the seventh lecture, more 
nearly allied than any other to the present apparatus ; on the 
thigh of the male, there are suckers which attach the animal to 
the female. Having ast^ertjuned that a secretion is emitted 
through the spur,and the parts being so minute as to require glas- 
ses of considerable power, I got Mr Bauer to examine the socket 
of the female ; and, aftei- overcoming conaderable difBcullies, the 
parts being very much corrugated, and yet retaining their elas- 
ticity, he made out the form of this socket, which corresponds 
exactly in shape with the spur itself, so tliat, when completely 
introduced, it must be so grasped, that the male would not be 
able lo withdraw it, when the coitus was over ; in this respect re- 
sembling the effect of suction. The male, it would appear, at 
least this is the best conjecture I can make by reasoning from 
analogy, there being no facts to guide us, br tbawtng some o 
the secretion of the gland of the thigh iiilg||^H|||||^|^«S it, 
and releases the spur. The liquor injti 
will also irritate the female, and make'Kif 
This is exactly similar to what is perfui 
glass apparatus by muscular nLtinrr. to U : 

A single fact, however, rch]! 
echidna, renders this very n 
aible: for the opponunilfMn i'i< > I'lf ■ 
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Brisbane, who some time ago transmitted to Professor JameAon, 
for the Royal Museum of the Unlveraty, a female eclndiu. 
which was put into my hands for examinatioii. On the heels of 
the femaJe echidna, exactly in the situation of the spur in the 
male, there is found what I shall venture to call a rudimentary 
spur, Mmilar in many respects to that of the male, which it in 
some measure represents in miniature. It Is placed in the bot- 
tom of a little cavity, not quite deep enough to conceal it from 
view : its base may be about half the size of the male spur, but 
it suddenly tapers to a point, so that altogether it may Dot be 
much larger than a fourth, or probably a fifth part of a full 
grown male spur. It is of the same homy texture, and seems 
altogether quite analogous with that of the male. 

The physiological anatomist can have no difficulty in ctom- 
prehcnding that this organ must bear to the male spur the 
same relation that the human male breast does to the femele. 
In the one case we have an organ fully developed, and capable 
of performing its functions, in the other a rudimentary and im- 
perfect organ. The rest of the poison apparatus found in the 
male, and first described by me in the Wernerian Transactions 
(vol. V. p. 1.) seem to be wanting in the female. 



Observations on Philadelpheat and Graiuttece, two new FamiUa 
of Plants. By Mr David Don, Libr. L. S. Corresponding 
Member of the Wernerian Society, &c, (Communicated by 
the Anthor.) 

xiiTHODGH the genera which I now propose to separate as 
distinct Natural Paniilies, have been cultivated in our gardens 
from almost time immemorial, yet no plants have been leas un- 
derstood in regard to their botanical characters, or to the station 
they ought to occupy in the Natural System ; affording a 
striking confirmadon of the justness of a common remark, and 
which applies equally well in botany, that what we have daily 
before our eyes we most frequently overlook as unworthy our 
regard. The genera Philadelphus and Punka, which form the 
subject of this paper, constitute two very natural groups. 
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have been placed by the illustrious Jussieu among the MyrtOr- 
ceir, and I am not aware that any one has questioned the pro- 
priety of this classification. That they can neither be 'grouped 
with the Myrtacert, nor with any other family hitherto esta- 
blished, I trust I shall be enabled satisfactorily to shew in the 
sequel. It may be proper here to observe, that the whole of the 
Myrtaceis, require a thorough revision, as at present they com- 
prise plants which have but little general affinity. The true 
Myrtacex are distinguished by their perfectly entire leaves, fur- 
nished with numerous pellucid dots, which, when bruised, emit a 
caciphoriferous or spicy scent, and by the seeds being destitute 
of albumen, although Gtertner has attributed a fleshy albuin«i 
to the seeds of Backia. This I found, however, to be quite er- 
roneous, Gasrtner having evidently mistaken the embryo for the 
albumen ; for in the seeds of several species of Backia, which I 
carefully examined, I was unable to trace the least vestige of 
this substance. Whether it is present in the seeds of Imhrica- 
ria (the Jvitgia of Giertner), I have not had an opportunity of 
determining ; hut, if it is really present, as Gartner affirms, it 
would alone be sufficient to remove the genus from the Myrta- 
cece, as in those families in all of whose genera its presence is 
not uniformly constant, traces of it may still in general be de- 
tected in all of them, on a careful examination. Before I pro- 
ceed farther, I shall add a description of the Philadelpltea. 

PHILADELPHE^. 
Genus MvETACEAKtiM, Juss. 



Cali/x turbinatus, limbo 4-lido (rar 
4 (rarod). calycinis liiciniis alterni 
bricata. S/amina 20-40, duplici se 
serta. Sli/li 4, rarb 6, tnfernt 
divaricata, obtusa, Ifttere 
Capsula semi-infera, sublij 
ma, apice quadriferiam 
subulata, Ispvin, nngnlis pi 
arillo laxo n 
aperto, nud 
merabranacu 

ne : cat^lvdo, 
cotyledon! bill 
Fruticpa (Eum 
decittui. Fo 
atile axillara, ic 



5-fido), persisteus. Pctala 
in Ecstivatione convaluto-im- 
e disposita, fouci calycinte ia- 
OUB ooaliti. Sligmaia longa, 
; Bpiraliter torta. 
iilaris, polysper- 
ficminn sol'ifonnia, 




tiatew, I 
cbaTM- 
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It will be seen by ibe above description, in bow few 
ters this family agrees with M^rtacea, which differ not only in 
their simple style, iii the absence of albunieD, aod in having the 
leaves perfectly entire, evergreen, with pellucid dots, but in 
iheir seeds being destitute of an arillus, in the structure and po- 
Mtion of their embryo. In the ujean lime, I am disposed to 
place this family near lu Saa^ifra^fo;, as they agree in the iCBti- 
vation of the corolla, in the petab altematiug with the lacinis 
of tlic calyx, in the half-inferior ovarium, in the plurality oF 
EtyJes, in the presence of albumeu, and in tlie structure of their 
antlters; and they correspond wtll witli Hydrangea in habit, in 
Ibeir opposite, toothed leaves, and in the structure of tb«r bud^ 
and young shoots. 

I shall now proceed to give tJie charactei's of the second St- 
mily, which I have denominated Granateie, and conclude with 
remarks oti it. 



GRANATE^. |^H 

Genus MVRTACEARUM, JuS3. ^^^| 

Calyx tubulosus, crassus : limbo erecto, 5-10-Iobo, persistente. Pe- 
lala 5, rariiis plum, lobis calycinis altema, obovBto-rotuiidata, cs- 
duca. Slamina indefinite numerosa, fauci IncraKsatfc calycis ia- 
aerta. Antkertg iere orbiculatse, peltatse, biloculares, duplici ri- 
ma lon^tuilinaliter dehiscentes. Ovarium tuba calycis accretoin, 
apice liberumj mnltiloculare. Sit/las Previa, crassus, teres. Slig- 
ma indivisum, capitatum. Bacca pumiformis, limbo tubuloso dea~ 
tato calycino, nunc contracto, coronata : cortex crassiasimusj extns 
cuticula Itevi rubicuada punctata ludda reatitus, intiis spon^f^ 
so-camusna, albuB, dcin, maturft baccS, fissuia irregulariter mni- 
peua. Placenta cortici baccfe substantia siniilJimai at magis cor- 
noaa et succulenta, faaccam omniuo rcplens, iu loculis numeroBis 
polyspermis iniequalibua reticulatim atque interrupte excavata. 
Oissajiimciila vera nulla : spuria tamen adsuut, quie e substantia 
placenta; orta, valJ^ sunt &agilia, et crassitic varia- Seinina cre- 
bra, escavationibus placentse passim inaerta, obovato-cuueato, an- 
gulata, baccata ! icsta membranacea, pellucida, pulpam aquosam 
involrens : putamen osseum, angulatum : albumen nuUum. £m- 
^7^0 cayitati putaminia conformis, rectus, lacteus: cotyledonet £a- 
liaceie, carnnsic, orbiculato-coTdata:, apiraliter convoluta: ; radicula 
teres, recta crassiuscula, infcra, basi obtusa, cotyledunibus duplo 
bievior, vaga. 

Frutices (Afticas borealis) decidui, erecti, ramoshsimi, inermes v. spi~ 
noti. Folia exstipulala^ pcliolala, integerrima, impunclata, inodo-- 
ra, opfosita v. rariiis Icrrta aut sparsa. Flores ntagni, lalerales. 
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spharica, cjiIus taiiguineo-rtibra, uitida. Semitiu putpd sangiimcH. 
grali acidi eduli. 

The real stmcture of the fruit of the pomcgranale appears to 
have been overlooked by all authors* I have consulted on the 
subject, and even the distinguished G^ertiier has fallen into er- 
ror both in bis description and figure. It is in reality a fleshy 
receptacle, formed by the tube of the caiyx into a unilocular 
berry, filled with a. spongy placenta, which is hollowed out into a 
number of irregular cells, in which the seeds axe placed ; the 
dissepiments being nothing more than thin portions of the pla- 
centa. If we could concave the fruit of Rosa to be fiUed up 
with an interrupted pulpy matter, it would be exactly of tiie 
same structure as the pomegranate. The affinities of Granate^B 
are yet to be ascertained. In the structure of the embryo, it 
agrees welljwilh the true MalvacetE, and with PomacetB in its 
flowers ; but the total absence of stipules, together with the pre- 
s^ice of some important cliaracters, lead me to suspect that the 
comparison is merely analogical, and that it has no real ailinity 
with either of these families. 



Account of a rare Fish (ScUena AquiluJJbund ii 
Seasf. By P. Neill. Esq. F. R. S. R, F. L. S,, 
(Communicated by the Author.) 

i^O long ago as the autiunn of the year I8S0, I 
my friend Mr Robert Strong of Leith, a specimen 
very uncommon fish, belonging to the Spinous cla 
onler Thoracici, which had been sent to hii 
aliwg with a cargo of the dried fish of that 
dmen had betn »flU and cured much in 
the Shetland fishers on tlie oodi ling and I 
to market. The head, however, I'eniainrc 
and was pretty entire. jSH 'Iw Hns Itki" 

" I must except, bowcvir. i .1 IJi 

views respecting the structur i>il '-'' 
tirely with mine.— Vide Alimw < 
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Mr Neiirs Account qf a rare Finh 
more or le^ mutilated. Although the muscular parts liad hem 
thoroughly salted, and were in general well preserved, yettiie 
lieat of the siuumer had rendered the fatter portions soft, and 
somewhat rancid; and a good deal of oil exuded from these 
parts. The flesh, where free of the oil, tanted not unlike bng; 
where tainted with the oil, it had the flavour of hfrring. Ibfeny 
large stales hatl already dropt, as evinced by the scars left ; and 
in attempting to dry the akin, the greater part of the remainder 
of the body-scales fell away, those upon the head and open-ula 
only continuing firmly attached. An attempt to make a pre- 
paration of the fish not having succeeded, and it having been 
seen by Professor Jameson, Dr Fleming, and other naturalists, 
I did not think of troubling the Society with any account of it. 
As, however, it is an animal not well imderstood, and has not 
yet been admitted inti> the British Faima, it has been suggested 
to me tliat some notice of it should be put upon record. 

T shall therefore, first, state the general characters and dimen- 
sions, from notes taken in August 1820, when the specimen 
came into my hands ; tlien give some particulars regarding tile 
capture of the fish, and its appearance when fresh, from infor- 
mation derived from Shetland; and, lastly, I shall briefly ad- 
vert to the principal ichthyol€)gical writers who have described 
and classifietl the animal. il^H 



1. The total length of the fish, in a straight line, fFmal^H 
tip of the snout to the extremity of the tail, was 5 feet 4 inches. 
The depth of the Ijody, in a straight line taken opposite to the 
centre of the first dorsal fin (the fin being included, but not in 
its expanded state), was 1 foot and J inch. The depth, in a 
straight line taken in front of the ana! fin, was 9 J inches; and 
the depth at the lower end of the second dorsal fin was ^\ inches. 

The head was large in proportion to the body. The length, 
in a straight line, from the tip of the snout to the posterior ex- 
tremity of the operculum or gill-cover, was 1 foot 4 inches near- 
ly ; the depth, in a straight line, taken at the centre of the oper- 
cula, wa? 10 inches. The circumference at the centre of the 
opercula, the sides of the head being laid loosely together, was 
3 feet 4 inches. 

When the dried sides of the body were laid loosely together,, 
the circmnference, at the centre of the first dorsal fin, was ab^^H 
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3 feet ; but had the animal been entire, this meaguremtiit muitt 
necessarily have been several inches more. The circumference 
at tbe base of tbe second dorsal lin was about 1 foot. At the 
lover end of this second dorsal fin, the back was flattened o 
upper surface ; and the breadth of this flattenf^d part was nearly 
S inches. 

The dimensions as to length and circumference now gjien, 
will convey some general idea of the tapering of the body,' 

There was a distinct lateral line, situate somewhat nearer the 
ridge of the back than of tlie belly, This line commenced two 
or three inches back from the gill-cover, and extended, nearly 
in a straight line, to the middle of the tail, where it terminated, 
in forming a strong central scaly ray in that organ. 

The eye remained in the socket, but was completely dried iij» 
and shrunk. It evidently must have been, proportionally, of 
large size. The orbit was oval, with tlie longest diameter point- 
ing upwards : in this direction its length was 1 1 incli ; its 
breadth being 1 1 inch. Tliere was a crescent-shaped opening 
in front of the orbit, capable of admitting a small pea; and still 
in front of this openin;^ was a small round pore, having a shght- 
ly elevated ring around its edge, of a yellowish-brown colour. 

The Jaws could not be laid together, owing to the rigidity 
they had acquired in drying ; but they were evidently nearly 
equal ; and each was furnished with a row of small slightly hook~ 
ed teeth, and an indistinct interior row of still smaller straight 
teeth. 

The scales on the upper part of the back and sides were 
large ; some of those which first fell off being about 3 indies in 
circumference. These large scales were of an irregular trape- 
zoidal form, and so deeply imbricated tliat only about a third 
part of each scale was exposed while it ren •n aitit ; the 

covered part was dividetl into three coin : radii 

or slight grooves divergingin threedin scales 

had a thin pellucid membranous am :nnis ; 

and when they had been immerae^ tev 

became somewhat opaleacenl. T tl 

all about the head, were in gonsnil 
an inch to half an inch in circuiit> 
likewise were of trapc/oid«l J 
■nuarcs : those small scaJe» a 
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and so tirmly fixed that it required some force Xo detach ihem. 
All the scales were set on obliquely to the axis of the body of 
the fisli ; but this obliquity was particularly renuirkable lu tbe 
large body-scales. 

The body, while still covered with the scales, was in general 
of a lead colour, somewhat darker above the lateral line; tile 
head, however, was of a fine silvery hue. 

Fins. — The first dorsal fin was situate in a distinct sulcus or 
groove, witliin which the animal had evidently possessed the 
power of retracting this fin at pleasure. The length of this fia 
was about 10 inches; but as it had dried in its retracted state, 
it was impossible to count the rays. — The second or longest dor- 
sal fin arose immediately behind the first, and was also placed 
in a kind of groove ; but tliis groove was shallow, and its mor- 
^s were less distinct, being compressed and covered with small 
scales. The length of this fin was 1 foot 10^ inches; and 26 
rays could be numbered. — The pectoral fins were each 9 inches 
in length, with 14 or IS rays. The ventral fin was 7 inches, 
with 6 rays ; and the anal fin also 7 inches, with 9 rays. — The 
caudal fin consisted of 16 branched rays, with tlie central scaly 
ray, already mentioned ns the termination of the lateral line. 
The breadth of this organ, at the broadest part, and when not 
stretched, was 9 inches. In form it was nearly rectangular, or 
only very sHghtty rounded at the extremity, and on the upper 
and under edges. 



% Having communicated to Mr Strong some queries relative 
to the capture of the fish, — the appearance of the scales and dtM 
when it was alive or newly dead, — the contents of the stomadi, 
— ^the structure of the sound or swimming-bladder, Stc. — he 
obligingly transmitted them to Mr Laurence Sinclair, ijis c«r- 
respondent in tbe islands ; and the following particulars I ex- 
tract from a letter from that gentleman, dated North Roe, Sdi 
April 18S1 : — " Answers to Mr NeUTs inquiries respeciiiig fkg 
Zetland Jish. — The fish was caught oif Uyea, on the north-west 
coast of Norlhmavine, in November 1819- It was first seen 
from the Lmd at Uyca, in contention with a seal, or ratlier en- 
deavouring to escape. Some men went off in a boat, and took it 
without any difficulty, as it was then so exhausted as scarcelr 
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to be able to swim, Nu hurt appeared oa it, except tiie mark 
«f a bitG over the gip (gape). It recovered a little in the boat, . 
and was brought on shore alive. It made a buzzing sort of 
noise in the boat. It had a long struggle with the seal, as the 
mai who took it first saw it from a hill at a distajice, and a good 
deal of time elapsed before they reached the sh<H^, put off their 
boat, and arrived at the spot where it vas.] Its fins were of a 
beautiful dark red colour, and inflated in the same manner as 
the fishermen remark the fins of the ling to be, when they are 
emigrating. The skin was coloured hke mother-of-pearl, with 
very large scales on it. Its flesli had a whitish painted appear- 
ance, and was very soft. There was very little in the stomach, 
and the contents did not exhibit any strange particular. No per- 
son here remembers to have seen any fisli of the kind, Wlien 
it was brought to me, I had it put in salt pickle ; in which it re- 
mained till summer, and consequently its beautiful appearance 
was by that time much impaire<!." No particular attention had 
been paid to the swimming-bladder ; and, of course, no remark- 
able structure was observed in that organ. 

8. The description above given of the dried fisli, and the par- 
ticulars now detailed regarding its appearance when fresh, leave 
not a doubt that oiu- fish is the species of StMBiia called by the 
French Maigre, or Aigk-de-mer, and excellently described by 
Baron Cuvier in the first volume of the new series of the " Me- 
moires du Museum d'Histoire Naturelle," 1615. So far as the 
descriptions are parallel, or can be compared, they completely 
agree*. 

In the dried fish, indeed, the fins were destitute of colour, ex- 
cept that a tinge of red was perceptible at tlie base of the rays 
of the first dorsal, when moistened and raised o> cus. 

This loss of colour was not to be wondered al ihat 

the bright colours of fishes are generally fugad i t\x\.~ 

individual had been first pickled sad then tlritil mtst- 

" An accurate lirswing una nim ■■ '■\ Mr l". Svtuti.j* 
Society 1 but us figures uJ'tlii ■ "\. ii;;Li U 

outline has heea given by \ i 

aeeins unneccssnry to en^'r 
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tions that the first dorsal, the pectorals, and the ventral are red; 
the others reddiah-brown : And Mr Sinclair notices, that, in the 
frcah fish, the " fins were of a beautiful dark red colour." It is 
also remarkable that Mr Sinclair reports, that the fish *' made 
a buzzing sort of noise in the t»oat ;" and that Cuvier mentione 
the " mugissement " of the raaigrc as being louder than that of 
the gurnard, and adds, that some of the French fishermen (like 
the Shetlanders) described it as a " bourdonnemeot sourd." 

Much confusion has prevaOed among ichthyological writers 
r^arding this species of Scieena. Baron Cuvier remarks, that it 
was well known to the older naturalists, and was described and 
figured by several of them. Belon, Rondelet, and Sal^ien, oU 
take notice of it. WiUughby, so clear and accurate whenever 
he describes from actual observation, had not met with any spe- 
cimen ; and both he and Ray, therefore, speak of t!ie Sciaena in 
a confused way. The work of WOlughby, it is farther remark- 
ed by Cuvier, served as tlie foundation for that of Artedi ; whu, 
in his tiuTi, was copied by Linnaeus. In his Systema, Linnaeus 
confounded, under the title of Sciana umbra, two species ; — the 
corb of Rondelet, or Sciana nigra of Bloch, — and tlie maigre or 
aiffk-de-mer of the French, wliich is our fish. His Scieena um- 
bra has black fins instead of red, (being those of the corb or 
SciiEna nigra) ; wliile the rest of his description is applicable to 
our fish. In this way a good sjjccies came to be discarded, for 
a long time, ftvim the systems of ichthyology. The maigre, it 
seems, was formerly a well known and much esteemed fish in the 
French market, but had disappeared for a long course of years. 
In the year 1813, however, the fishermen of Dieppe took several 
specimens of the maigre, and gave it, from tradition, the name 
of aigle. The late M. Noel dc la Moriniere (distinguished for 
his accurate researches regarding the French fislieries) transmit- 
ted a description to the Count de La Cepede, who, in the Sup. 
plement to liis great work on Fishes, noticed the species under 
the title of Ckciiodiptere ai^ ,- — not a fortunate one, as the 
mouth does not in reality exhibit the essential character erf fats 
genus Cheilodipterus. 

From Dr CkHjuct's notice in the " Dictionnaire des Sciences 
naturdles," art. Cheilodipiere, it would appear, that Baron 
Cuvier at iirst adopted the name of Stia'na AquUa for this spe- 
cies. In his paper in the " Mcmoues du Museum," he adt^ 
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the trivial name Umbra : but the former seems decidedly prefer- 
able'; for the latter would certainly tend to perpetuate the con- 
fusion introduced by the mistake of LinnseuR. 

It may be added, that M. Risao, in Ms Ichthyology, gives a 
figure and description of our fish, as a new species of Perca (a 
genua to which it ia nearlv allied), calling it P. Vanloo, after a 
painter at Nice, 



On the Transparency <^ Space. By Dr Olberk of Bremen. • 

vJ"iiEATNESS and smallness in space are relative ideas : we can 
imagine beings to whom a grain of sand would be as large as the 
whole terrestrial globe is to us, Just as we can represent to our- 



, surpassing m magni- 



aelvea an order of things, in which bodie 
tude the planets and the sun, would be what the grain of sand 
is to us. From this very circumstance, it is natural to man to 
judge of greatness or smallnesa by means of a scale, the imme- 
diate or mediate basis of which is Ibund in tlie dimensions of his 
own body, or of the bodies which surround him, and which he 
compares with his own. It is only by the aid of such a proce- 
dure, that man can estimate magnitudes, and it is thus easily 
understood why he must consider with astonishment the im- 
mense proportions of those regions of llie universe which gra- 
dually unveil themselves to his eye, armed with the instruments 
of art. The distance of the sun from the earth is so great, thai, 
to render it capable of being conceivetl, it has been attempted i« 
calculate the time that a cannon ball would take in traversing 
this vast space. But every fixed star is a sun, and t 
of these stars is at so great a distance from u 
of our globe from the sun dwindles almost in(« ■»< 
it. An innumerable multitude of si 
sizes, shew themselves to our unarmed ■ 
Sirius, to the stars of sixth or ' 

of which is scarcely detected 
clearest night. Without do^ 
stars appear to us inferior to il > 
are so; but the greater part \> ■ 
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great distance ; and thus we perceive, with the naked eye, stars 
which are probably twelve or fifteen times more remote than 
those of the first magnitude. The moreperfoct ourinstruments 
are, the more stars do we count in the heavens, and the more do 
we discover of small ones, so that> although it may be difficult 
to imagine, our reason must conceive distances and spaces so 
vast, that Herschel, armed with his gigantic telescopes, might 
place in them bodies 1500 or several thousands of limes more 
distant from us than Sirius or Arcturus. 

But has the keen search of Herschel penetrated to the limits 
of the universe? or. Has he only sensibly approached them ? Who 
could think it ? Is not space infinite P Can boundaries be as- 
signed to it? Can it be supposed that creating Orauipoteiice 
has left void those interminable regions ? Let us hear what the 
celebrated Kant says on this subject ; " Where will creatian 
cease i''" says he ; " We immediately see that, to remain in rela- 
tion with the power of the infinite Being, it ought to have no 
limit. We do not approach nearer the infinity of the creative 
power of God, when we extend the space in which it is mani- 
tiested into a sphere engendered by the radius of the Milky Way, 
than when we confine it to a globe an inch in diameter. What- 
ever is finite, whatever has limits, and a determinate relation to 
an unity, is equally distant from infinity. It would, therefore, 
be equally absurd to restrict the divinity to an infinitely small 
part of his creative energy, as to suppose that this measureless 
power could remain eiemally in a state of inaction. Is it not 
more rational, or, to speak more correctly, is it not necessary, to 
look upon creation as a representation of that power which can- 
not be estimated by any scale ? According to this view, the field 
of the manifestation of the divine perfections is as infinite as 
these perfections themselves. Eternity does not suffice to reit. 
der testimony of the supreme being, if it is not connected with 
the infinity of space." 

So reasoned Kant. It is therefore probable, that not only 
the portion of space which our eye has penetrated with the aid 
of instruments, or may yet penetrate, but infinite space itself, is 
^innkled ova* with suns, each accompanied with its train of pla» j 
nets and comets. I say, that this is very probable, for our li<^ 
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mited reason xn unable to procure for us any certainty un the 
subjet;t. Other regions of space may contain other creationB 
than suns, planets, comets and lig)it ; creations of which we can 
have no idea. Halley has laboured to produce a proof of the 
innumerable multitude of suns. " If their number were not in- 
finite," says hp, " there isould be found in the space which they 
occupy, a point which would be the centie of gravity of the gel 
neral system, and towards which all the bodies of the universe 
would necessarily be precipitated, with a continually increa^ng 
motion. It is only because the universe is infinite, that every 
thing remains in equilibrium." Halley seems to have only had 
gravitation in view here, and ho says nothing of the power of 
projection. However, the very motion which appears lo be pro- 
per to these stars, would tend to demonstrate ihat they are ani- 
mated with a power of projection. This itself would suffice to 
shew the insufficiency of the reasoning employed by Halley, 
against whom there are besides many other chai'ges. 

However, it remains not the less probable, that the beauti- 
ful order which wc observe extending as far as our faculty of 
aght can penetrate, reigns equally through all space ; and we 
have only to searc^h if there exist other reasons in natiu'e to 
induce us to abandon this opinion. Here a very important ob- 
jection presents itself. If there really be suns in the whole of 
space, and to infinity, and if they are placed at equal distances 
from each other, or grouped into systems like that of the Milky 
Way, their number must be infinite, and the whole vault of hea- 
ven should appear as bright as the sun ; for every line whidi 
may be supposed to emauate from our eye towards the sky, 
would necessarily meet a fixed star, and thus every point of th<- 
sky would bring to us a ray of sideral, or which h 
thing, of solar light. 

There is no need of saying that observaUon r 
a. deduction. Halley denies this oonsequeno 
number of fixed stars, but for reasons wliich -^ 
roneous. He evidently confounds I'l- (J>(ur I 

with the real magnitudes ; and it la • ' \m. I 

vance that the numbei- of the fixed » i 

the square of their distances, but ill 
rate them increase a» the ( 
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Supposing tJic Blars uniformly difl'uaed ovet-the aHff i ^ 



^^T^ rq>resejit by lUnity Uie radius of the sphere formed. l^ji(e 
meau distance of tlie stars of the first maguitude from c»«ir ma 
by 3, the mean diameter of these stars, and by i>, theii' nunJxar 
ail this distance ; the portion of the celestial vault which liien 

B^iipy to our eyes, will he equal to —^ ■ ^ _ Ata,(iistaoQe 

K the dnh eqoal to 3; die apparent diameter of the stars wUl 

■^i but tfieir number will he 4 « : they Hill tiuis also oc-; 

dspace -V-uponthesphere. Thus at distances 1, S, 3,4. I 

m, the stars will alw-ays cover the same portion of ihecdfe:^ 

7i=r3« n^3« «--r .„ ,___^ f, 

'auU; the space -V — +— r— =wi— j— will beennle f«i> 




ly great, when «i will become so itself, 



-^, h^ 

'■■'■' '■" 
>«j;^ small this quantity may be, remains always an infinite, uiqgn 
nitude. Consequently, not only wOl the whole celestial rqJl^.. 
be covered with stars, but they will, moreover, be placed oneb&i 
liind another, in iniinite aeries, mutually covering each oth^, 
It is evident that the same conclusions will be obtained, on sup?] 
po»ng the stai'B not only uniformly (UfFused in space, but d;i#^ 
tributed in systems, separated from each other by great iottS^.I 

Fortunately for us, nature has disposed things otherwise ; 
fortunately each point of the celestial vault does not send to.ffas; 
etirth a. light like that of the sim. I say nothing of the brig'ht- 
•fss and heat that would result from such an arrangement; for 
jtben, whatever would have been that brightness and that heat, 
Omnipotent would have put our globe and its whole organ- 
ili a condition to resist them. I would only speak of the 
ife of imperfection in which our astronomical knowledge mu^' 
titen have remained. We would know notliing of the &CM 
gbtrs ; we should scai-ccly bo able to discover our own sun, I 
ijaeans of its spots,; the moon and planets would only be dis 
guished as more or less obscure disks, detached from a shining 
[ground of a solar brightness. 
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But because the celestial vault has not, in all its points, the 
lustre of the sun, must we reject the infinity of the stellar sys- 
tem ? Must we restrict this system to a confined portion of li- 
mitless space ? By no means. In the reasoning, by means aS 
which we arrived at tlie inference of the infinite number of the 
stars, we have supposed that space was absolutely transparent, 
or that the light composed of parallel rays was not impaired, as 
it removed to a distance from the bodies from which it Ema- 
nated. Now, not only is this absolute transparency of space not 
demonstrated, but, moreover, it is altogether improbable. What 
though the planets, bodies possessed of great density, experience 
no sensible resistance in their courses, there is nothing that can 
oblige us to consider the apace in which they move as perfectly 
void. What may be presumed on the subject of comets and 
their tails, would rather tend to make us suppose the existence 
of sometliing material in the regions which they traverae. The 
very matter of the tails of comets, which gradually dissipates, 
and that of the zodiacal light, necessarily have their abode in 
this space; and, besides, supposing it absolutely void, the rays 
of light, in crossing, might and must intercept each other. This 
latter point may not only be demonstratetl a priori, by the hy- 
potheses of Newton and Iluygcns, regarding the nature of 
light, but may also be experimentally confirmed by the compa- 
rison of the telescopes of Cassegrain and Gregory, and the re- 
lative density before and behind the focus of a spherical mir- 
ror *. 

Space is not, therefore, absolutely transparent. But the 
slightest defect in its transparency is sufficient to annibUate that 
consetjuence oi' the infinite number of the fixed s'-'"' 50 con- 
trary to observation, namely, that the whole h ild 

" I'Mlosopliical Tnmsnrti 
imive icBsitj of Ihe light be 
Kalec appears not to have reflFdi" 
xlcai point, bui Ihat it is only i 
a candle. This cooElrteroliiir. 
lalioiui, but it does iiol HH'ti i 
Lhrougti the- focUB. Il wouli' 
which perhupa might beditetled i. 
"■ere repented iviih great care. 
APHII. — JULY 1 
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blaze upon us with solur bti^Uiess. If we suppose, for ex- 
ample, that the degree erf' Irassparency be sudi, that of 800 rays 
which emanate from Sirius, 799 attain the distance at which wc 
are placed from tliat planet, this would suffice, and more than 
suffice, to makf us see the system of fixed starn wich aa vroo- 
lutdly see it. 

- Since rays proceed in all directions frirai every punt of the 
surface of luminous bodies, we may repreeeot to ourselves' diis 
light as composed of cylindrical fasciculi, themselves formed of 
paralltJ rays. The lustre of tiie radiating bodies «dll be pr»- 
portional to the density of the light in these fascicidi. Accord- 
ing to the law of the diminution of the light which traverses 
homc^eneous substances, not entirely transparent, the diminu- 
tion of the density of tliis light for each infinitely small degree 
(rf its progress, is proportional to this very density. L.et j, 
tben, be the density of light at the distance ^ from the radiatiiig 
body ; for every space d x which it traverses in its passage fitna 
the body, it undergoes a diminution d y, and we have dtf =; -- 
ajfdx, OF integrating, logy — const — a iv. The 
quantity will be determined by remarking, that y = A, . 
ample, when a' = o ; and we shall thus obtain the equatwar 

Log ~-=i-^ax; or log^isanatural logarithm, a, the mcaaujjii 

:,; -* ■* J . .,IT 

oKlJt^ defect of the transparency' of space; — , the subtai^eaHi 

of the logarithmic curve, of which the decreasing ordinates niea-, 
sure the diminution of brightness which the luminous object 
QBdergoes when its distance increases. Besides, in the calci^a- 

tfbn, we may employ for log -^ the artificial logarithm^ In^,, - 

ing bi mind, that then a, multiplied by 0.43429448, is \h^ 
neasure of the opacity, 

LiCt us now find what will be the value of a, on the suppo^'' 
tton (entirely arbitrary) that the light of a star, placed at the 
distance of Sirius, becomes weakened in tlie proportion of ^^. 
I iticdwiiiig Eo "^ Let r be the distance of Siriu!<. 
*■** ^r*:' A :'■** •"•tJWptt "fit !u U:. 
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Log 7!)9 — 2.9025467?93 
Lc^ 800 — 2.9030899870 



a = 0.0005432077 
Tberefore log a r: 6. 7349604 — 10. 

It IE easy, agdn, to calculate the diminution of brightness of 
stars for more considerable distances. 

Let U6 now suppose the lustre A of a etar, such us our aun, 
but placed at the distance of Sirtus, which we took a little ago 
for unity, itseLf equal to 1.; the lustre of this star will be, 
i*g at a distance equal to 84.S3 times that of Sinus. 
A 178.40 

I'n S85.16 

- ' i'b 408.41 

1*. t'b 554.13 

- We see, therefore, that, at the extreme distances at which our. 
armed eye can still distinguish isolated stars, the lustre ia di- 
minished by one-half. The absolute brightness of stars may 
establish between them differences equally remarkable and still 
great«. 

The lustre must not be confounded with the intensity of th^ 

light, 

This intensity is the lustre multiphed by the apparent mag- 
nitude : it is directly proportional to the lustre, and, inversely, 
the square of the distance. Thus, a star 554 times more distant 
from us than Sinus, has still the half of the lustre, but only 
BToan^h of the luminous intensity of that star. 

The lustre diminishes considerably at greater distances. At 
a distance equal to 1842.9 times that of Sirius, it is only ^^th 
of the lustre of that star ; at the distance of 3681.8 it is not 
more thanyj^; and at that of 5522.7, it is jj'gj, and so in 
proportion. 

At what distance would tlie light of a fixed star still '. 
lustre of the full moon, supposing this lustre to bi 
that of the sun ? As we have, then ", 
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" Here ^ z; iHmotwi "^ '"batituted in the equatt 
log J- = log^log^)— log a. 




The'li^rithm of which is = 0.7385524 

T,(ig a = G.7349604 — 



Log .T — 4.0035920 

3- = 10083.05 
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It is therefore at a distance equal to 10000 times that of SwHtfj 
Thus, a certain quantity of stars sitiiateil at this distance WQuld 
TequirG to be accumulated close to one another, hefore, in a oleii 
and moonless night, our most perfect telescopes could ceiMleF 
this group visible as a pale nebulosity. 

Our atmosphere, illuminated by ihc lull moon, has not even 
^jgU^of its lustre, and this light suffices to render invisible 1o 
the naked eye all the stars which are under the fourth or fifth 
magnitudes. The following calculation shews at what dtstincA 
the stars have still a liisti-e equal to that of the ground 
sky, in a night illuminated by the full moon. 
We have then, 

I^g (300000 X 90000) — 10.4318638 
TW log of which is := 1.0183410 

Loga= 6.7849604 — 10 

-., ., uilq 

W(»ni- Log x = 4.2838806' i 

liirfTiv Theiefore ^= 19203.5 .art" 

Let us still calculate the lustre of a star, which is pliAtied'W 

30^000 times the distance of Sinus; then * fabu, 

Log .r = 4,4771213 ' '"^1' 

Log a = 6,7349604—10 '"'*'' 
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•■■ ' " ■ Loga!,T= 1.2120817 

The number of which is 16.29602 

' ' therefore' log ^ — — 16.29602 

The number of which Is 1977100000 millions, and expi 
how many times the absolute lustre of the star is weakened at'fi^ 
liliBtance.' To fiirm a conception of this relation the more^^m^ 
it may be remarked, that the luslre then preserved bvthj 
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is 6500 millions of timeH weaker than that of the full mooti, i 
732?50 times weaker than that of the celestial vault in a clear 
night, lightened by the full moon. Now, this last ehade may 
be considered as perfectly dark. 

We may therefore admit, that, with the degree of non-trans- 
parency, which we have supposed to exist in space, the stars, 
which are 30000 times farther from us than Sinus, do not con- 
iribat« to light the celestial vault. The ground of the slsj 
would therelbre appear to us black, had not our own atmoS- 
phore,lightcnedonly by the stars, itself a feeble lustre, which BUf- 
ricet to colour this ground of a bluish tint. 

A circumstance which proves that (he ground of the sky 
would be entirely black, did we not sec it through our atmos- 
phere, which is lighted by the glimmer of the stars, exists in 
what we observe regarding the planet Venus. The portion of 
tt9 disk, which is not lighted by the sun, is sometimes dlatin- 
g^tshed from the sky by a peculiar or phosphorescent light, 
but never as being darker than the ground wbieli it covers. 
The same is also remarked in the planet Mars, wheait is not 
light all over, Those who have had occasion to observe the 
starry sky on high mountains, have seen that it was dark, aMA 
erea absolutely black, although the greatest part of our atmos- 
phere was still interposed. 

I do not know if I am deceived, but it has often seemed to 
me, that, among the small stais, of the same luminous intensity 
(the intensity is the lustre multiphcd by the apparent magni- 
tude), some had a mc^ilc and scintillating lig:ht, others a trafi' 
quil light. If this be not an illusion, I would be induced to 
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think that the former arc BmallBT and ncoTei 
more distant, in such a manner that th* 
weakened by the defect vf transpaiviuy fo (pi 
the density necessary for sparkling. 

The supposition that the '■;•'■' 'ntlpppndtnt' 
is weakened ^J^ '" '"'^i' 
trary. My object wn^i 
a still less at thc^ enoi i 
the appearance of the : 
the stars should yet ■. 
it not ' without 
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tipadty to spac^i and I du not ima^nc it to l>e very wid«'Of tlie 
Wiith. 

- It is therefore with equal wisdom and goodness, that creslin 
Omnijwtence lias given to space a high degree of translucidity, 
without, however, rendering this Iransiucidity perfect, and thai 
it has thus limited the range of our vision lo a (letenmjnate psrl 
rf this space. In conaequence of this airangement, we are pJa- 
ced in a condition to acquire SMime knowledge of the stnictine 
and arrangement of the universe, of which we should scareelj 
know any thing, had the most distant suns sent us a light wlueh 
tlnderwent no diminulion. — Biblmtheque Universelle, Fed. 1826. 



&bseroaiiims on the Spontaneous Motims of the Ova (^ the 
- Canipanularia dichotnina, Gorgonia verrucosa, Caryoph^Uea 
■'■ eah/cularis, Spongia panicea, Sp. papillaris, cristata, tom^- 

tola, and Pbimular'iajalcata. By Robert E. Gbaxt, M. D. 

P. R. S. E., F. L. S., M. W. S., &c ". (Communicated by *c 

Author.) 

'X HAT acute and indefatigable zoologist Mr Ellis, first ob- 
served in 1735 the spontaneous motions exhibited by the ova of 
the Campanularia dichotoma'Lam., (Sertularla didtoloma Usti), 
tpT some time after their separation from the parent. Although 
ihia interesting fact is one of the most important and best «stB- 
Ijlished which has yet ])een discovered, connected with the g^e- 
Vafion of zoophytes, and one of very general occurrence in tttflK 
animals, it has attracted so little attention for half a cer.niry 
past, that we find not the slightest allusion to it in the writings 
(^ Lamarck, Ijamouroux, Cuvier, or almost any other modern 
zoologist. When in company with Dr Schlosserand Mr Ehret, 
on the coast of Sussex, Mr EUift examined the Campanularia 
dichotoma alive, and found several vesicles on it, some of which 
contained ova attached to an umbilical cord. This cord was dis- 
Ifinctly seen through the transparent coats of the vesicle, to takv 
its origin from the fleshy central part of the stem, " In other 
f&Hcles (he observes) we discovered these ova beginning toexbi- 
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fait signs of life ; they apjteared to ue to be evidently young living 
polypi, which extended in a circular order, the tentacula proceed- 
inipfroin'tbeir hea(],as in otherpolypi. While examining them, 
•pate of the ova, after detaching themselves, fell to the bottom 
ifHthe glass of water in which we had placed them ; they then 
bl|pa to move and Btretcii themselves out like fresh wftter po- 
^ !*■ (Ellis, Hist. Nat. des Cor., p. 116). This statement of 
IfrBilis, though not altogether correct in its detail, is satisfac- 
^ji Bs tt> the motions of the ova which he saw escape from the 
Mitilea. As this species of Campanularia occurs abundantly 
aU'l^th tocks, and, at this time (May) presents th« ova in a 
state of maturity. I have examined their Angular motions under 
ibiTmicroscope, in presence of some friends conversant with the 
s)irut;turc of these animals. The moving ova which Mr EUia 
obierved, were not, as he supposed, the same with the polypi- 
like bodies he has represented (PI. xxxviii. Fig. 3. B, B, B,) 
hvn^ng from the mouths of the vesicles, bnt were ova which 
had fallen from these polypi-like bodies. The polypi-like bo- 
dies, viewed' under the microscope, are found lo be thin, trans- 
parent, motionless capsules, containing each thi-ee distinct ova, 
atid presenting at thdr free extremiues several stiff, strtugb^,' Ai'- 
v«^og pointed processes, which Mr Ellis mistook for the ten^ 
tapula of a young polypus ; and was thus led to believe, that 
ihe polypus is the first formed part of a young zoophyte, which 
I have found by experiment to be contrary to fact. This mode 
Bf-ge»efation in Serl-ularite, by the detachment of numeroupi 
D^faules, ecmtajning ova enveloped in a viscid matter, was known 
to Cavolini, who, forty years ago, detected the fallacy of Mr 
ESKb's statement regarding the polypi-like Indies, and suspected 
that the true ova contained in these exterior capsules, would be 
found to exhilut the same kind of motions which he had ob- 
served in tiie ova of other zoophytes ; but he did not succeed 
in obtaining the ova after their expulsion from the capsules, bo 
aa H> verify or refute bis conjecture. As I had already observed 
through the transparent vesicles of the Pluviularia^fakata the 
motions, and even the ciliie, of the ova contained in them,, I 
plwied one of tlie polypi-like capsules hanging by umbiUcal 
cGiAs, from the vesicles of the Camp, dichotomn entire under the 
f and I^ eould disUnGUy p(i£ceu'ejth«iv«'it^-<ljik# our- 
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rents along ihe surface of the i-onlained ova, and ihai pMStint' 
Ifcrvibr&ting zone tmitirdiately around them, which «'« t^tn* 
obserre aloi^ a ciliated t^urface, wben the cilJa^ are in too mfW 
motion to be distinctly seen. On allowing tlie lltree oTA'CHi4l> 
cB|ie into the water of tlic watclNglass, by tearing open kh^npi 
sulo with two needles, they inimedlntely liegan to glide u> Mid 
fro along tlic boiloin, and I could now perceire the cilia- vibrat- 
ing' on their Burfacc as they moved forward. The ova of tbn 
minute zoophyte are very numerouB, amounting tO twentjn'Cf 
thirty in each vesicle, which is probably the reason of tb« pol^ 
pi-like capsulef), to allow so many ova sufficient space lod^v*- 
lope themselvea on the outside of the vesicles. I have nev«tf >oli> 
fterved more than two ova in a vesicle of the Fluirvulanm,^^m^ 
arid ihey have space to aiTive at full maturity within tlttri^wn- 
cle. The ova oftiie Camp, dkliotoma are very minute, n^uladrr 
formed oral bodies of a seniiopoc|ue milk-while colour ; (be oiliK 
distributed over their surface, propel them only in one directioa; 
their motions and general appearance, like those of other ora, 
tti* so peculiar, Ihat they arc easily distinguished from aniaul- 
cUTes, by any person who has once examined the mature vewcles 
of a zoophyte. The cili/t on the surface of these and other ovft 
at^ minute filaments, which may be compared to the small hain 
cdvering the human body : they do not add to the internal or- 
ganization of the ovum, nor render it as complex as that of the 
aflutt animal which i^xissessee highly organisced potj-pi ; they are 
organs which exist in the adult zoophyte, and in the simplest 
kno\fn forms of animal matter, the motions of the simplest gela- 
tinous animalcules being performed by them ; and they are ii&- 
eessary to prevent the ova from falling by their own gravity like 
the seeds of plants, to be buried in the ever-moving sands. 

Cavolini prosecuted for two sutcesfiive years, 1784—5, his re- 
searches into the structure and economy of the Gorgania verru- 
eoaa Lam., particularly witli reference to the spontaneous taa- 
t!ons and the development of its ova ; and his observations oi 
this animal form a model of patient and scientific inquiry, which 
has no equal in the history of Koophybology. He examined tbe 
posititm of the ovaria at the base of each polypus, watched ibe 
Inanner in which the tiva Were discharged through eight small 
oviducts, opening between the bases o£ the eight teatacul8,vaodi 
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hae given enlarged lepreBentations uf thy forms wliich the ova 
asitimed while swimming to aad &o, ai>d of! their appearance 
wYkvx laid open. He observed, that the ova were all somewhat 
^g-duped ; that they passed through the oviduct with their la- 
pemg end pointed forward ; and that, as soon as discJiarg«d, 
they lurned up tlieir rounded thick extremity, and continued to 
swim about with tliat extremity always forward (CavoliiUt 
AUi^id. liber Pflanzen-lhiere, p. 48). On cutting off a, Email 
portiMi of the outer covering from the base of a polypus,, l^e 
generally obser\'ed live ova of & fleah-red colour, like those he 
saw passing out tjirough the oviducts. In the month of June, 
he observed the polypi of the Gorgonia in the act oi' discharging 
their ova ; a portion of this zoophyte, only sis, inches liigh, dis- 
charged ninety ova in the space of an hour. The ova first 
mounted in a spiral direction to the surface of the water, th^ 
swam in a horizontal direction to the margin, without changi;^ 
their forms. Under the microscope, he repeatedly observed, the 
ovum change its lengthened form to diat of a sphwe, and v;i)tsa 
the microscope was perfectly steady, he was surprised to see the 
ovum bound off with rapidity from the place where it lay, ajjd 
keep itself in a constant quick motion as long as he waCuh^ 
it (Ahh. p. 4^). " On looking again at the vessel in whicji 
the Gorgonia lay (he says) I found that all tire ovah^,^- 
ranged themseh'es round the margin, with their rounded, thick 
ends applied to the sides of t!ie vesseL, like a ewarm of woqd4^^ 
on a. branch ; and when 1 puslied them off with a needle,. tbl^7 
dumged their forms in an extraordinary manner, while th^y jijff^ 
tinuod to swim about in all directions." ,^., 

In the Caryophyllia calffcularU Lam. {Madrepora calyculfh 
Ha Lin.), CavoUni observed that the ova were, like diose (^.,(b 
GtH'gonia, in a state of maturity in spring, and were Uischp 
in the same m^iner, througli snudl distinct opcnioga 
each of the tentacuia. They were seen through the tH 
sides of the polypi to occupy a similar situation fO, t 
they had the sanle ovoidal shape, .iwt were cf a.i^rjl^ 
lour tlum those of the gorgonia, and somewhat, ^i|p 
exhibited the same singular phenomena; .they gli4<^ 
the water ; swam to the surface ; clianged Uieir &ii: 
mty. oi.via.ys, .oii,ih^^^ie^iTiitp,tiun,i, ^"''- 'fjhat 
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tbe mkroscope, they exhibited the same graiiul&i' Btnicture 
(Cav. Abhand. p. 50.) The deUuJed account which Cavoliiii 
has given of the spontaneous motions of the ova in tbesetwn 
zoophytes, agrees so remarkably with what I have observed 
other genera, that I have not the least doubt that they are pm- 
Anced in the same manner, by the rapid vibration of minute ei- 
Ine distributed over their surface ; and that the cilijie havr 
escaped his observation, and that of Mr Ellis (in the Camptmu- 
laria} only from their not employing the high magnifying 
powers necessary to render them distinct. i 

- In a memoir on the Structure and Functions of the Sponge, 
isod to the Wemerian Society, in March 18^, I described tJft 
■ngular motions which I had observed in the ova of the Spottgia 
jMniceaLam., Sp.papiUaris,cristaia,tomeniosa, between tbe tine 
of their expulsion from the fecal orifices, and that of their penoo- 
nottlyfixing themselves to develope on the surface of watch-glMs- 
es, and represented the appearance of the cilise wliich I had dJactt 
Teredby the aid of the microscope, vibrating on the surface of the 
ova as they moved about in the wiater, and even for a f^horb ttm* 
afi«r they had fixed themselves (see Edin. Phil. Joum. vol. xiii. p: 
862.) The details connected with the formation and detachmeat 
ot these ova, their structure at the time of expulsion, and the 
diangos they undergo during the fixing and develf^ring of their 
bodies, are reserved for the continuation of my tn^noir on dtM 
■nimal ; but, with rderence to their spontaneous motions, I nu^ 
hwe observe, that they are all somewhat egg-shaped, the fSj/lf 
eover every part of their surface, excepting their posterioif^t^ 
pering extremity, where I have never distinctly perc«ved thof^ 
In swimming, they always carry their broadest extrenuty-iln^ 
ward. They have a granular structure, and a rough surfiie^ 
like the ova of the gorgonia ; but spicida are distinctly dieoetsa* 
Me in those of the Spongia panicea, at the time of their expuL. 
sion. They do not change their forms, while swimming, likd 
liie ova of many other zoophytes, but ghde along with a regular 
and smooth motion. After remaining some time in the water, 
they generally come to the surface, and collect round the mar- 
gin. When one of them is placed in a drop of water, umier the 
microscope, we often see the motions of the cilias gradually 
ceaae, and become again suddenly eevived, wi^out the o\uqi 
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Ufldergihng the leatit change of form ; on cutting an ov iini uJ' the 
8pL papillaris transversely through the middle, its anterior half 
onttiiiued the motions of its ciliK for 24- hmirs. The form of 
the ovum, and its general appearance, vary with the apecita, and 
ace lis easily distinguishable as those of the adult. Having now 
racainined these ova during two succensive years, and having 
varied my experiments in every possible manner, I censidcr 
tbe spontaneous motions <^ the ova in the above species aasuffi- 
eiently established by direct obRervntion, and by the tmalogy (tf 
other zoophytes. 

The obs£9T«tious wliich I have lately made on the ova of the 
FUtmularia yhlcata Lam., have not been less satisfactory than 
AO0e so often repeated on the ova of the sponge. I have token 
Ab mature ova from the vesicles of the pluniularia, and examined 
tkeir spontaneous motions, under the microscope, in the presence 
of experienced naturalists ; and I now present to the IVemoTan 
Society eight of these ova growinjr and branching on the side of 
a glass vessel, after thdr haiing remained three weeks in that 
nituation- This species is very common in the deeper parts of 
the Frith of Forth ; its vesicles are very numerous, and its ova 
are in fidl maturity at the beginning of May. The ova are 
large, of a light brown colour, semi-opaque, nearly sphericd, 
composed of minute transparent granules, ciliated on the surtoor, 
Mid distinctly irritable. There are only two ova in each vesdde ; 
so that they do not i-eijiiire any external capsules, like diose of 
the campaniilaria, to allow than sufiident space to come to ma- 
turity. On placing an entire vesicle, ■with its two ova, under 
the microscope, we perceive, througii the tnuBpsrent sides, the 
ciliie ^-ibrating on the surface of the o 
rents produced in the fluid within fc 
open the vesicle with two needles, in a 
glide to and fro through the wstBC^'^ 
more quickly, and their e 
always forward. Thef «rd h 
tract their bodies so as to exbifait d 
spoken of by Cavdini. ■ Thewu u 
served when they c 
ferva, a grain of sand, r; . 
wise frequent and remurk.i. 
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ned in attaching iu body permanently to the surface of the glass. 
After they have fixed, they become flat and ctreidar. aiw! die 
dtore opaque parts of the ova assume a radiated app^MiAce ; •> 
t^at they now appear, even to the naked eye, like so tnaitf aS- 
Birte grey coloured stars, having the interstices 1>etween the tayi 
filled with a colourless transparent matter, which seems to hwdoi 
into hom. The grey matter swells in the centre, wherie the 
mys meet, and rises perpendicidarly upwards, surrounded hy t&, 
tcVDsparent homy matter, so as to form the tnmk of the futtm 
zoi^hyte. Tlie rays first formed are obviously the fleshy cea^ 
tal trulxtance of the roots, and the portion of that substaiice 
which grows perpendicularly iiptvartls, fonns the fleshy central 
purt of the stem. As early as I could observe the stem. It ■was 
Open at the top; and, when it bifurcated to form two branches, 
fenth were open at their extremities, but the fleshy central mat- 
tec had nowhere developed itself as yet into the form of a poly- 
jms. Polypi, therefore, are not the first formed parts of th» 
zoophyte, but are organs which ajipear long after the forma^ait 
of the root and stem, as the leaves and flowers of a plant. 

From these observations it appears that the so-nanie<! ova or 
many zoophytes, when newly detached fnom the parent, have the 
power of buoyinf^ tiieniselves up in the water, by the rapid mo- 
tinuB of cilia.' placed on their surface, till they are carried by the 
twras, or by their own spontaneous efforts, to a place favour- 
aUe ■for Uieir growth, where they fix their body in the particu- 
lar poralitxi l)est suited for the future development of its par^' 
How far this law is general with zoophytes, must be defernds^w 
by future observation. 



Oh tlie Noises tJtat aojnctimcs accompany t/te Aurora Jioreali/i. 



XXAViMti, many years ago, both in this country and in the Shi 
land Islands, heard very distinctly noises proceeding from the 
lar lights, we have always given full credit to the statemeni 
those observers who have published accounts of this fact, 
true, thai late observers, particularlyour friends and former ' 
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Scoresby • and Richardson -f, uever heard such iKases, altbougb 
they have seen many pular lights, But their observations were 
made during a tninimum period of this meteoric phenonienon, 
while those striking instances of which accounts are pubHahed, 
occurred during a period when tJie energy of the polar lighl» 
was great, or in a maximum state. M u^ihenbroek says, that 
the Greenland fishers, in his linie, assured him that they had 
fretjuently heard noises proceeding from the aurora liorealis. 
IMr Nairne is confident that he has hear<,l a hissing and wbi^ziog 
noise when the polar lights were very bright ; and Mr Covallo 
affirms that he more ihau once heard a crackling noise from po- 
lar lights. Giesecke, who rcsidctl so long in West or Old Green- 
land, says, " The Polar lights sometimes appear very low, and 
then they arc much agitated, and a crashing aJid crackhn^ 
sound is heard, like that of an electric spark, or the falling oC 
hail." Professor Parrot of Uorpat, describes a magnificent po- 
lar light he witnessed, on 22d October 1804, from which a 
crackling and rustling noise proceeded. We learn from the in- 
habitants, says Cnptain Brooke, in his interesting travels through 
Norway, with respect to the polar or novlhern lights, that they 
had frequently heard the noise that sometimes attends them, 
which they describe like that of a rushing wind. At Hammer-' 
fest, they said they were violent, and descended so low that it 
would appear almost possible to touch them. In a letter from 
Mr Ramm, of Tonset in Norway, addressed to Professor Hail- 
steen, and published in the Maga;:infur Natunmdenshaberne, 
Christiana 18S5, st. 1., we are told that he several times heard a 
quick whispering noise, simultaneously with the motion of die 
beams of ihe polar lights. In the same journal Professor Han- 
steen remarks, " The polar regions being, in reality, the na- 
tive country of the polar hght, we ouff " ' oeculiarly inte- 
rested in obtaining any additional t the natural 
history of this remarkable pheoon) i«ve so ma^y, 
certain accounts of the noita nUfO : negative ek~ 
perience of southern ruUionft^uiai i oppmtioii'to 

" Arctic Begions and Jouriikluf ■ V«j 
t " Kemaxks on the Aurnm Hinimi^ 

ney to th^ Shor^ a( ttte l|i^ 
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our positive knowledge. Unfortunately, we live, ^nce the 
^nnin^of this century, in ime ol* the great pauses of this 
aomentMi ; so that the present generation knows but little 
from personal observation. It would, therefore, be very 
ftble to receive, from older people, observations of this kind, 
liiade in their youth, when the aurora borealis shewed itself in 
its full splendour. It can be proved mathematically, that the 
rays of the northern lights awiend from the surface of the earth, 
in a direction inclining towards the" south (an inclination which, 
with us, forms an angle of about 78°.) If, then, this light oc- 
cDpies the whole northern sky, ri^ng more than 17° above the 
zenith, the rays must proceed from under the feet of theob- 
server, although they do not receive their reflecting po»er tHl 
they have reached a considerable elevation, perhaps beyond our 
atmosphere. It is therefore conceivable, why we should fre- 
quently hear a noise attending the northern lights, when the in- 
Jmbilants of' sotUhtm anmtties, who see these phenomena at a 
distance of many hundred miles, hear no report whatever. 
Wargentin, in the fifteenth volume of the Tran.iartiona of tAe 
Swed'tsh Academy, says, that Dr Gisler and Mr Hellant, who 
had resided for some time in the north of Sweden, made, at the 
request of the Academy, a report of their observations on the 
auT^rra borealis.'" 

The following extract is given by Hansteen from Dr Crider's 
account : — " The most remarkable circumstance attending the 
northern lights is, that, although they seem to bo very high in 
the air, perhaps higher than our common clouds, there are yet 
convincing proofs that they are connected with the atmosphere,' 
and often descend so iow in it, ihtd, at times, iliey seem to touch 
the earth itself; and, on the highest mountains, they produce an 
e^ci nice a wind round the face afiite Iraveller."" He also says, 
that he himself, as well as other credible persons, " had ofbHI 
heard the rushing of them, just as if a strong wind had be<t^ 
blo^^ng (although there was a perfect calm all the time), or Sb* 
the whiKzing heard in The decomposition of certain bodies dtuii^ 
a chemical process,'" It also seemed tu him, that he noticed * « 
smeil of smoke or burnt salt."" — " I must yet add," says Gid€r, 
" that people who had travelled in Norway, informed me ibey 
have sometimes been overtaken, on the top of moimtaina, by a 
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On NoUis accompanyiftg the Attrura Borealit. Ifid 
ihin fog, very similar to nortliern lights, and which set the air in 
tnodon: they called it Sildebleket (Haring's Lightning), and 
said that it waa attended by a piercing cold, and impeded respi. 
rMioo." Dr Gisler aUo asstTta chat lie often heard ' o/'a whi- 
tish-grey cold Jog, of' a greenish tinge, which, though it did iiot 
prevent the viountaing Ji-om being seen, yet somew/tai obscured 
ii^ sky, rising from the earth, and changing itself at last into an 
aurora; at least, such a tog was frequently the forerunner of this 
phenomenon." To these observations. Professor Hansteeu adds, 
that Captain Abrahamson, in the Transacliona qf'the ScafidinO' 
vian Literary iSociety, has given an account of several observa- 
turns of noises that were heard along with the northern lights. 
The Professor concludes with the observation, that he himself 
knows several persons that have heard the same sounds, and ex- 
presses his surprise that a fact so well established should be called 
in question ; and relates, with some sharpness, a conversation he 
had on this subject with an ^Englishman, who remarked that the 
Norwegian tales of noises from polar lights were akin to the 
ghost stories of this country ;— every one, he said, had heard of 
ghosts, but no person had ever seen one. 



On the presence of Iodine in the Mineral Spring of BatinKl^- 
tan, near Leiik. By Edwabd Tuh^er, M. D. F. R. S. E- 
&c. In a Letter to Professor Jameson. 
Dear Sir, 

i. HAVE the pleasure to inform you that the Botmington mi- 
neral water which you lately sent me for examination, contains 
Iodine in addition to the other substances hitherto discovered 
in it. The iodine was first detected by my pupil Mr W. Cop* 
land, to whom I gave the water for analysis, with directions 
examine it for the presence of that substance ; and I ha* 
found it myself in several portions of the same water 
\y brought at diflerent times from the spring, so that 
regarded as a regulai- constituent. The iodine may 
detected by the following nie>tho<l :— Evaporate a ] 
water to dryness ; take up the soluble parts in, a drac 
of a diluted solution erf starch, quite cold, «ad-,«dd « 
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of concentratLtl sulpliuric add; ttie charactcridtic blue ,<(douc 

»iU then make its appearance. I prefer tlie uEtf of aulpbu- 

ac to nitric acid or chlorine for decomposing U>e hydfio- 

_,^iikt acid; for it effects that object with certainty, and docfijiot 

, decompose the iodide of starch, or prevent its formation, sat the 

, ,4wa last are apt to do. , 

.,,, The greater part of tiie iron in the Bonniiigton water is un- 

.(.i^er the form of the uarboiiate of iron, which is held in Holuti<Ki 

l-/ii^ free carbonic add. It also conbuns the muriatic and »ul- 

.^l^iurii; acids, in combination witli liuic, magnesia, and sod%:the 

, ^t of which is the preduininatiii^ base. Potash is also prtawnt, 

, fod forms the hydriodate of potash with the hydriodic acid. . Its 

.ijiiantity, however, is more than sufficient for saturatiiig. that 

odd ; tpr the residual salts still contain it, after the hydriodate 

frf potash has been removed by alcohol. 

I have examined portions of water from the springs of .Har- 
rowgate, MotFat, and t'ltcaithly, but could discover in them no 
trace of iodine. I remain, dear Sir, yours most faithfully, 

EnWAHD TlI!lNBK4 

.T AddHi<m hy the Ebitor. 

Smce the discovery of Iodine in some marine plants by ,Cw- 

tois, it has been found by Krijger and Fiichs in small quantity 

I ^1 the salt-springs of Sulzer and HaOe ; more lately in nu^te 

quantity in the salt-springs of Rosenheim by Vogel of Mi 
J'^Tttid by Professor Liobig in the salt-springs of Darmstadt, 
i^l^gdini and Cantu have detected this curious substance in 
^ ' iameral waters in Italy ; and Vogel, as far as we know, yqs 
[ ^ Htst who ascertained its presence in the mineral waters rtF 
I '\aany. Being informeti that the mineral waters of Hdlbru 
a the circle of Isar, iu Bavaria, were used by the inhabitajita as 
a spedtic against diseases in the glandular system, espedaliy t))e 
Ooitre, Vogel was led to suspect the presence of iodine, wMi^ he 
I ^Boon detected by means of the usual re-agents. The iodine was 
I in the state of hvdriodate of soda. 

We take this opportunity of recommending the analysis of ^e 

\' tnineral waters of this country to tlie attention of naturalist ) 

' and we do this in the conviction, diat a knowledge of the oma. 
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ttflla of ininerRl and other waters is intimati^y connected, not 
(Wily witli many important changes perpetually taking place in 
the solid strata of the globe, l)nt alao with the chemical compo- 
Hition of mountain rocks, and of the material!* of their beds ind 
veins- The ganeoiis mattei-a associated with natural waters', are 
also worthy of the attention of the naturalist ; the more espe- 
cirily, as tJiey are often connected with those aeriform substan- 
ces which are perpetually rising through the fissures and strita^ 
seams of rocka. These aeriform emanations froni rocks, are 
nounced by the sulphureous, empyreumatic, acid or other odours, 
perceived over the outgoing and in the body of tbefissiiresi 
also, by their sometimes extinguishing lights, when'plAc^ iiri or 
over fissures ; in other cases, by the emanating air tidcing fire. 



UlteUigence from the Land Arctic Expedilion, wider Captain 
FranMin and Dr liicha7-thon. 



IniI 



•f the Edinburgh Philosophical Journal, we gave an account of 
the early progress of the Land Arctic Expedition, under Cap- 
tain Franklin and Dr BJchardson. The following contains an in- 
teresting statement of its progress, up to September last, which 
wthe latest information from the travellers. 

'■^^"" We have travelled incessantly since we left Lake Superior. 

"We overlook our boats, which, with their crews, left England in 
June 1894, eight months before us, about half way to this pl&ce, 
or four or five days march to the southward of Mathye Portage. 
We embarked in them at Chepewyn, on the !20lh July, and ar- 
rived in Mackenzie's River on the 31st. At Fort Normans, Dr 
Richardson separated from the rest of the parly. Captain 
Franklin and Mr Kendale went down the river to the st '" 
boat, whilst Dr Richardson brought the olhers and't 
goes up Bear Lake River, which falls into ihe Mackef 
miles below Fort Normans. Franklin made a prosi 
age; and on the 16lh of August, exactly six mon^ 
day he s^led from Liverpool, had an extensive vife 
summit of Garry's Island, of the open sea, cle^ra 
many black whales, belugas, and seals, playii%,al 
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water at Whale Island is, as Matkenzie states in his chart, freah. 
but a few miles from Garry's Island, which is 30 miles to 
seaward, and out of sight of the other, it changes its colour aiwl 
taste. The mighty volume of waters which rolls down the Mac- 
kenzie, carries shoals of sand and a brackish stream a long way 
out. Captain Franklin did not join Dr Richardson and his 
party before the 6th Septenil>er last, al Port Franklin, in Bear 
Lake, the navigation up the river being tedious, from the 
strength of the cnrreni. The Sliarpeyes or Quarrellers of Mac- 
kenzie, who inhabit the lower parts of the river, resemble the 
Csquiinaux a good deal in their manners and language, and that 
part of the tribe who live nearest the sea, were partially under- 
slood by our Esquimaux interpreter. The Esquimaux b«ng 
al this season inland hunting the rein deer, were not seen, but 
the Sharpeyes have promised to give them notice of our intend- 
ed voyage next year. Every thing at present promises success tn 
our future operations. The boats sent out from England an- 
swer admiraltly, and we are well provided with stores for the 
voyage. During Captain Franklin's absence, Dr Hichai*dson 
sur\'eyed this lake, which is about lijO miles long, extending 
from Lat. 65° 10' Long. 123" Si', where Fort Franklin is bnili, 
to Lat. 67° Long. 119% within 70 miles of the nearest bend of 
the Coppermine River, and about 85 miles from its mouth. 
Garry's Island lies in Lat. 69' aff Long. 135= 4S', about 450 
miles from the mouth of the Coppermine, and about 600 frcmi 
Icy Cape, distances whicli may easily be accomplished, even du- 
ring tlie short period that the arctic sea is navigable for boatfi, 
if no greater obstacles occur than were visible from the mouth of 
Mackenzie's River. A canoe is to be deposited at the North 
Eastern arm of this lake, by which the eastern party will sai-e 
SOO miles of land journey on their return. — But a very cursory 
view of the rocks was taken in the voyage down the river, as was 
to be expected from the rapidity with which the party travelled. 
The oldest rocks met with were in the portions of the Rocky 
Mountains which skirt the river, and which are composed of 
transition limestone. From that there is a very complete scries of 
formations down to the new red sandstone, exposed in various 
parts. The rocks of the coal formation are particularly interest- 
ing, from the strong resemblance the organic remans found in 
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ihe sandstone slate, and buunuiious shale, have to iliose fiecn iu 
England. They met with scv^al iepidodeitdra, compressed 
like the English ones, also irapres^ons of ferns and reeds. Tliey 
had not, however, found any beds of coal belonging to this tormO' 
tion, but large deposits of a new bituminous wood-coal, mix^ 
with layers of mineral pitdi. This is found in various parts of 
the river, and on Garry's Island, at its mouth, sometimes depo>- 
sited on tlic fixed rocks, but never, as far as could be ascertained, 
under any of them. It is generally associated with a rich eacUiy 
loam, and seems to derive its origin from great deposits gf tim- 
ber, compressed under alluvial, or, to speak in a neiver language, 
(Uluvial matters, and impregnated with the bituuien, exuding in 
immense quantities from the carboniferous limestone, which ex- 
ists in enormous masses in this country, constituting whole dis- 
tricts and ridges of mountMns. The shells and corallines of the 
limestone are very 6ne and perfect. The fibrous structure, and, 
indeed, the shape of the trees, may still be clearly traced in the 
coal. From the twisted state of the woody layers, I suspect that 
a great portion of the coal has been formed from roots, or from 
trees that have grown in a climate equally severe with this ; the 
resemblance being very perfeot to the wood of the spruce-tic, 
which grows in the surrounding country," 
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Additional Information. 

We have read another letter, dated Fort Franklin, from which 
the following is estractod : 

" Fort Franklin^ Great Bear Lake, 
" Mv Dkak FitiKND, September 6. 182fi. ^ 

f Here I am once more housed for the winter. 

' Hebmm proupjciens, et nive canilidain 
Thracem, nc pede barbaro 
Lustraum Bhodopen.' 

After six months of constant travelling, our winter n 
is pleasantlv situated on the banks of a lake 1 30 milffli Ion|g. I 
. . 1.8 
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and abounding in fish, its shores tvell wooded, considering tbt- 
hij^h latitude, aud frequented hy moose deer, musk oxeityMO 
rdji deer. We have abundant stores for next year's voja^^ J^ 
our party is large, aud we depend on the fishery and cli$ue,(pr 
support during the winter, yet Iiope to fare well. In piit,ex- 
cursion of three weeks along the lake, which I made since oaj 
arrival, I obtained a boat-load of cscelJent venison, and our nets' 
have occasionally given us.50 or 60 trout in a-day, weighing e^oti 
from 20 lb. to 50 lb., bcMdes 200 to 300 of a smaller fisb calle^ 
fresh-water herrings. Notwithstanding all these comforts, the 
wiser part of us live in some fear ; for any sudden amelioi^^on 
of the climate, produced by the approach of a comet to the earth, 
or any other of the commotions amongst the heavenly orbs dread- 
ed by astronomers, might cause us to be swept inio the lake, as. 
our fort being built on an iceberg, a thaw might prove fatal to its 
stalxlity. The ground, althougli it produces trees of consider- 
able size, is constantly frozen ; the mud with which our house is 
plastered was dug out by the aid of flres last month, and 
now^ at the close of the summer, the excavation imder our hall- 
floor, which we intended to convert into a cellar, has been work- 
ed only to the depth of three feet, its walls of clay being froKeti 
as firm, and harder, than a rock. I hope, however, we shall es- 
cape such a catastrophe, as Moore, in his almanack, says nothing 
about it; unless, indeed he means to give us a hint, when he says 
' About this time, before or after, certain northern powers will 
make some stir in the waters,' 

" I have had no fly-fishing for want of proper tackle. The 
gigantic trout of this lake would disdain such a mosquito as wf 
were wont to fish with, and I see no pleasure in bobbing for 
them with a cod hook and cable. One of the monsters might 
take a fancy to drag the fisherman to his sublacustrine abodes. 

Captain Franklin and Mr Kendall have been to the sea, which 
they found in Lai, 69° 29", quite clear of ice, on the 16tli of 
August. Mackenzie was very near it in his voyage down the 
river, which bears his name, but did not reach the salt water, by 
about thirty miles, They left letters for Captain Tarry and his of- 
ficers from their friends in England, buried at the foot of a pole 
on which they suspended a flag. They returned only yesterday, 



InidRgtwxJrom the Land Jretic ExpeSUion. IflS 
and tlie dispatch, by which I send this, sets out to-morrow with 
intelligence of their proceedings to Government. 

" Mr or at all events Mrs H. wilt rejoice to hear that we haVe 
a Highland piper, and a crew of hardy and hearty sons of the 
raisl, who foot it every night^ after the labours of the day to 
the sound of their native music. We lack only a little of the 
mountain dew to invigorate the dance. For my part I think 
water a more wholesome beverage ; but there is a great deal in 
the name, and prejudices are difficult to be overcome." 

In a letter from Captain Franklin to a friend in London, and 
published in the Courier Newspaper, is the following state- 
ment. 

" I do most heartily congratulate you on the prospect we 
had from Garry's Island, of a perfectly open sea, without a par- 
ticle of ice, as it is another step gained in confirmation of yoiir 
much contested hypothesis. We saw nothing to stop the sliips, 
but, on the contrary, every thing around us strengthened my 
hope of their effecting the passage. The Indians, indeed, have 
a report, that, between the Mackenzie and Copper Mine fliver, 
there is a point which stretches far to the north, which is gene- 
rally surrounded with ice. If this be true, the ships may per- 
haps be checked in their progress for a time ; but I think they 
will not be altogether stopt, providing they have been enabled 
lo get to the main shore, to the eastward of Regent's Inlet. No 
Indian, however, with whom I had spoken in my recent viut to 
the sea, can speak of this point, or of the obstruction, from. 
his own observation ; and the report seems, like many others cur- 
rent among them, to have passed from generation to generation, 
which at the flrst had but little ground to stand upon.'" 

Franklin has thus, in our opinion, succeeded in reahsing, to j 
a certain extent, the views of the learned and distinguished Se- 
cretary Barrow. We ardently hope and trust, that the honour 
of eifecting the North-west Passage, will not be allowed to ■pan 
from us, and that Captain Parry will be again dispatched tc 
finish this grand nautical enterprise. The Congress of 1 
United States are, we are informed, at this moment conside:- 
\ laid before them tar the diacoTerv of thn t 
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Dr Grant on the Structure 
west Passage, which, from the known aLtivily of' thai body, uny 
be agreed too, and thus, in all probability, we shall hear of the 
American flag traversing the Polar Sea, and doubling Icy Ci^. 
The Americans, by this achievement, would secure to tlMAn- 
selvcs add deservedly, a splendid name in the annals of geOgts- 
[ihical discovery, — a name that ought to be ours, dnd which 
wonld Eidd another and enduring laurel to the wreath of glory 
which surrounds die maritime honour of this nation. 



Remarks mi the Structure of some Calcareous Sponges.^ ''•Hj 
KoBEET E. Grant, M. D., P. R. S. E., F. L. S., M. W. 6., 
8ic. Communicated by the Author. ''' 

X HE Spongia compreasa Fabr. Gniel. Laniouroux, (JS^%- 
.Racea, Montagu), affords a good example of a spedes in wAich 
the axis is composed entirely of calcareous spicula. li'his is a 
small white tubular compressed species, generally about an inch 
ID length ; it hangs from tlie under surface of rocks by a ibick 
short peduncle ; it is entirely hollow, and opens by one or more 
raar^nal apertures at its pendent extremity ; its parietes arb of 
equal thickness throughout, nearly as thin as writing paper^ and 
every where pierced with minute openings, which are vidbl^ to 
the naked eye on the external and internal surface, and its iur- 
rents are distinctly visible, both those passing in throiiigG tke 
pores, and those issuing from the lai'ge pendent orifices. ' tl is 
a hardy species, growing in very exposed situations, and in cold 
climate?. Fabricius obnerved it on the coast of Greenland, Pro- 
fessor Jameson and Dr Fleming on the slu)res of the Shetland 
Islands, Montagu on the coast of Devonshire, and I have f6und 
it very abundant in tlie Frith of Forth. They liang like lanall 
wbite leaves from the surface of rocks, at low-water mark. 
being always in a collapsed state, and their opposite sides in 
contact during the retreat of the tide ; but, when suspended for 
a short time in pure sea water, their parietes separate, and they 
become like small distended bags jjouring forth a continued and 
obvious currenl. The pores pass through their parietes in a 
direc^on a little oblique, from below upwards, and ihe marj 
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of' sotite Calcareous Spoiiges. 
lit' the lecui urifices are surraunded with the projecting extremi- 
ties of miuute shining spicuk. Tu the naked aye their external 
uur&ce appears even and villous, and on tearing them open, 
tJi^r internal surface appears more tompact, and the termina- 
tions of the pores arc wider. On tearing a portion of this 
sponge into minute fragmcDts, and examining them under the 
microscope, we find, in place of the lutmt/ tubular fibres of the 
S. communis, which Mr Ellis has compared to line filaments of 
catgut, the whole axis composed of slender, shining, transparent 
spicula of regular and constant forms. Two forms of spicula 
are observed in this species, the one is tri-radiate, consisting of 
three rays of die same form and size, united at one point, and 
forming equal angles by their luiion ; the rays are thickest at 
their point of divergence, and taper slightly to neai- dieir free 
extremities, where they are brought suddenly to a point. The 
rays of the tri-radiate spiculum are hollow within, shut at fheir 
free extremities, and have no superficial openings ; but theit in- 
ternal cavities communicate freely at their point of junction, and 
form there a small central reservoir. These spicula vary much 
in size in the same individual, but theii' general length is about 
the sixth of a line, from the extremity of one ray to the extre- 
mity of another; and I have not observed any difference in 
their magnitude laken from specimens, one of which was ten 
times the size of the other. The other spiculum of the covi' 
presaa is the clavate, which is broadest and rounded at one end, 
from which it tapers regularly to a point at the other ; it is 
quite. stTiught for two-thirds of its length from the pointed end, 
hut the remaining thick part is bent so as to describe the fourth 
part of a circle. This spiculum is distinctly tubular, and 
at both extremities. The very small straight spicula, wl 
always observe along with these two, appear to be od 
rays of minute tri-radiate spicula. These spicula coa 
bonate of lime, and exhibit no trace of phosphate c 
employing the usual agents to detect its presence, 
examine with the microscope the arrangement of lb 
in the compressa, we observe two rays of the tri-ratK 
contribute to form the polygonal pores, while t1 
serves to defend and maintain a space between the 
lodgment of the soft paits and ova of ihia 
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ends ol* the clavate spicuJa hang ovlt and converge anmiid tbc 
entraoces of the |>ores, and seem to have a relation to diaC Tunc: 
lion. As tliese tubular spicula have no external o|)eQJiig, lliey 
cannot be the cells of polypi, or contribute in any way to pro. 
diioc the currenta of this sponge. 

The Spoiigia nlvea, Gr. is a small sessile flat spreiadiiig 
species, of a pure white colour, which 1 have txily found on tlie 
imder surface of sheltered rocks at Prestoiipans Bay, during the 
ebb of Blream-tides : it is not very nncommon there; it appears 
like patches of mineral agaric, or rock-milk, on the roofs of 
small caves, is about two lines in thickness, spreads to the ex- 
tent of one or nvo inches in diameter, and is smooih on the sur- 
face. Its pores are just visible to ihe naked eye, and its fecal 
orifices are regularly and lieautifully constructed ; there is a 
gentle rise of the surface to the margins ol' the fecal orifices, the 
margins are quite circular, and have thin transparent termina- 
tions ; the orifices are never produced so far as to form distinct' 
papillfe, and their currents are dii'ected perpendicularly down- 
wards, in the natural position of the animal. When the nivea 
is checked in ils growth, and prevented from spreading by the 
crowding of other animals around it, its surface becomes waved, 
and in many places presents elevated sharp ridges, whicli allow a 
greater space for the distribution of the pores. (See specimens 
in tl>i? Museum of tlie University, S. nivea, Gr.) The axis of 
this sponge is composed almost endrely of large tri-radiate spi- 
cula, some of which are more than half a line in length, and> 
thick in proporti()n ; their forms are seen by the naked eye- 
These triradiate spicula occur of different sizes, to Ihe niinute>- 
ness of the fiftieth of a line in length, their rays taper regu- 
larly from their place of junction to their sharp-pointed extre. 
mities, the'u' internal cavities are very distinctly seen in the large 
spicula. The second form of sptculum in the S. nivea is the 
most remarkable, though the rarest; it consists of a straight 
line, with two opposite lateral projections in its middle, which 
are generally a little curved. When these lateral processes arc 
large and straight, it becomes a regular quadriradiate spiculum, 
but they are generally much shorter than the other two rays ; 
and when they are placed near one extremity of the spiculmn, 
it appears under the microscope like a small dagger with s 
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handle. The quadriradiate spicula are generally very minute, 
and in number about one to a huridred of the triradiale. The 
third kind ot'spiculumin this species, is a very minute straight 
equally thick spiculum, obtuse at both ends, and generally about 
the fiftieth of a line in length ; this form is very abundant, and 
may possibly be derived from the broken rays of very small tlri- 
radiate spioiila, as in the compressa. These three kinds of 8pi- 
cula are likewise calcareous, and dissolve with rapid effervte- 
cence on being touched with diluted nitric acid. On looking 
closely into the surface of the A', nh-ea, wilh a single lens, we 
perceive that the large triradiate spicula he pnrallel with the 
surface, and contribute to form and protect the pores. 

In a portion of the Spong la cortiplicata of Montagu, sent me, 
alon^ with fragments of nearly thirty other species of British 
^xmges, by the Rev. Dr Fleming of Flisk, who has collected 
and studied the British zoophytes for upwards of twenty years, 
I observe the axis to consist entirely of very minute triradiate 
apiculai, which dissolve rapitlly with effervescence, when touched 
with nitric acid. Dr Fkming mentions this species as an inha- 
bitant of the Frith of Forth, and considers it a variety of the 
S. btitryoides of most authors. The triradiate spiculum not 
only, occurs alone, and very small, in this species, but is quite 
peculiar and very imperfect in its form ; the rays are very 
short and disproportion ally thick ; they often diverge at unct^ual 
angles, and, on viewing the spiculum sideways, they are seldom 
Knintiito lie in the same plain, This sponge has a while colour, 
like lie otlier calcareous species, and, when dry, the spicula on 
its surface have the same fining silvery lustre. The Iriradihtc 
spicula of the S. boCrt/oides were figured and described by Mr 
Ellis, and have Iwen mentioned by most writers since his time. 
Montagu and Lamouroux have very judiciously introduced the 
forms of the spicula into their definitions of this species ; and in 
order to distinguish them from the triradiate spicula of the 
S. compHcata, Montagu mentions that they are more than four 
times as large as those of the latter sponge. From having inva- 
riably found the triradiate spiculum present, eitlier alone or com- 
bined with other forms, in calcareous sponges, I have no doubt 
thai the true S. botri/oides, if distinct from S. compRcaia, will 
be found to havi; a calcareous axis. A portion of another 
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speaes presented mc by Dr Fleming, tinder the name of 
S. pidveruUnta, presents two kinds of spicula, both of wUkb 
effervesce and dissolve quickly in nitric acid ; one of these 
tiirros ia a iriradiate spiculum with long and very slender rayi 
diverging at e*]ual angles ; the other is a very long strvghl 
needle-shaped spiculum, pointed acutely at one end, and ob- 
tuse at the other. This calcoroous spenes agrees with the 
otbera in its white colour, and the silvery lustre of its spicula, 
when dry. The Spongia cmonata is the most minute and the 
most perfectly constructed of all the calcareous sponges I have 
yet met with. It has two kinds of spicula, the one triradiaie, 
and the other needle-shaped, both of which dissolve quicklj 
with effervescence in diluted acids. The triradiaie epicQla are 
more equal in size than in the other species, and are mcxlelst^ 
this form for their symmetry and proportions ; the rays are 
straight, slender, and diverge equally; they are cylindncd, 
transparent, and acutely pointed. The needle-shaped spicula are 
about twice as long as the triradiate, slender, transparent, cylin- 
drical, rounded at one end, and pointed acutely at the other. 
This sponge is almost microscopic ; several entire specimens of 
it, presented me by Dr Fleming, are not half a line in length i 
they agree with the others in their colour, and the luatre of 
their spicula. The long needle-shaped spicula cover the whole 
surface, hke filaments of white silk, and are obviously destined 
to defend the pores and the fecal orifice, which is proportionably 
large. On removing these projecting needle-shaped spicuU 
from the surface, which niay be compared with the clavate spi- 
cula of the S. compressa, we observe (hat the tiiradiate spicula 
are entirely devoted to the formation of the pores and passages 
leading into this animated tube. 

There are thus at least six well marked species of Briti^ 
sponge, in which the spicula consist entirely ofcarbonatcof lime, 
which forms an important character of distinction between these 
species, and those containing a homy or a siliceous axis, and 
shows an approximation in this obscure genus to the 
solid polypiferouii uirals, which, so far as I know, has bitberto 
escaped notice. 
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ttof'Sare Plants whkh have Fhwcrcd in the Umful Boimiic 
Garden, Edinburgh, during the last three Ttwntha ; wit/i 
Descriptions of several New Pltmls, Communicated by 
Professor GKAHdM. 

June 10. 1826. 



Arum triphyllum (a) zebriDtmi. 
Bot. Mag, t. oso. 
Baptisia nepalensis. 
HcmA. Esot.Fl tl31. 
Caprifolium pubescens. 
Conospermum tenuifolium. 
Nevwr havinjt seen the C. lemafiiRvm 
uf Brown, 1 have referred our planl 
to that species with some hesita- 
lioa, aa it seems to af;ree irith the 
essential cbaracter. 
Conosperomm acinacifolium. 
Spec. Chak. — C (uinon/uJiuin ; laci- 
rais jwrianlhii acutis,tubuin vis a>- 
qiiantibus; fDllisBTeiuis,lineaii-iici- 
naciformibuH, mucronatls, ba^ at. 
tenuatia ; corymbla laxis. 
USBCHirTioN — Shrab erect. Leaves 
scattered, naiTov, long <2-3 Inches), 
httish, Blightly hollo wed on one side, 
roundeil on tbe other, bent towards 
one edge, occsaionally tortile, ea- 
pedally in the upper part of the 
branches, mucronate, veinlesa, mid- 
dle nb indistinct. CorjfnAs axil, 
laiy, collected near tbe top of the 
, branches, subdivided in their ii]i- 
T bal£ FlomtTi white, sessile in 
e axil of a pointed, blue, pubes- 
t bractcH ; pervtnih pu1>escent 
the outer side, eapedaUy of the 
Blbe, s^ments of the lower lip 
lAmewhat spreading, the central 
iather the amnllest; iUgma Bnplied 
Vto the upper lip of the petianth, 
nbove the stamens ; ttyle tVah- 
i-ihaped, passing in front (if the ceii- 
^^*-b1 stamens, bent nt the basL' nC 
e lower lip; pennm Bilkj j jiapf m 
rilky, unequaL 
Vfhen the itiiper and Im' . 
the peiiantb are dran'ri 
when the stjieis tnu. l 
joint, it BtaitB ftrwrn.; 
■Ions the lower Up oft) 
"•Se lateral stamens .i 
Ptlme separating, and ei 
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separation of the anthers, I hare 
alao observed in the C, tmiu\fdium. 
The flowers of both are periiimed 
like hawthorn blossom, but those of 
the C. aanaafiilitm by much the 
most powerfully. The seeds both 
of this species and the last were 
received &om MrFrascrfromNew 
Holland under the name uf C. erec- 
\e which 1 have thought 
cely he retvined \a tuiH 
genus. The plants have been kept 
m the greenhouse. 
Dryandra formosa. 
Epidendrum ellipticmn. 
Hoolt. ExoU Flor. t. 207. 
Spec. Cuax. — E. elliplicums foliis al- 
temis, subellipticis, aucculentis; 
pedunculis tcrminalibus, elongatis ; 
Ubello perianthio a^quflli, tripar- 
tlto, fimbriato, lobo Intermedio nil- 
nore, lineacl. 

Descriftion Hooli long, round, 

fleshy, many pushed dowirwardB 
from tbe origin uf tbe branch, green 
above, yellow below the soil. Slem 
jointed, branched. BruniAes simple, 
round, slightly flesuoBe, green, 
spotted wiHi dull brown. XeoMi 
altemate, distichous, sjireading, va- 
rying on different branches from 
ovirto-elliptlcal and slightly concave 
abovB to dliptieo-linear and near- 
ly flat, occmpli^ j slightly noti-b- 
-^'■'"" ■'■" ' ' ■, very ob- 
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gfttedduringtheHowedng. Flou-en 
spreading, cuntinue many days ex- 
panded, each baving a small, paint- 
ed, marcMcent bractea, Ptrtanth 
rose-coloured, obscurely Teineii, 3 
outer segments rather the largest, 
obovato-lanceolate, entire, pointed, 
2 inner lancealale, slightly ei^rru- 
bted' towards the apex. taUllum 
erect, B-toothed in front, two teeth 
being in a line on each side, anfl one 
Bbore and between the upper pair, 
irhicll are the largest, S-clelt, seg- 
ments spreading, fimbriated, 2 late- 
ral ones by much the longest, semi- 
circular, central segment Unoar, and 
nearly entire nn ita sides, all deep 
rose-colnur when enpanding, but 
afterwards, especially the Tatprat 
segments, whicli have a few small 
dots of deep ro;e-<:Dlour, becoming 
very pale. AnHieT-eaae conical, pale 
jellowiBh-grcen, occasionally red. 
(Bsh at its base. Pollen^iasest i, 
yellow, oblong, remain attached to 
the hollow at the top of the column, 
aft^r the case is removed; four ti- 
kments, of greater length than 
them, and deeper yellow, arise 
&am tlieir Tower ends, are in con- 
tact, reflected along the noUen- 
masses, and connected to each other 
at their extremities. Genaeii an 
inch long, fiirrowed, enlarging up- 
wards, pink. 
The mode of growth of this plant La 
curious, and analogous to that of 
other genera among the Orchideaf. 
A bud forma immediately above a 
jointi &om this one or more flower- 
liig branches push, and from the 
W^n of these many roots arise ; 
branches with roots in like manner 
proceed fVom these, and others from 
these again, each after flowering 
appearing gradually to decay. Per- 
haps the plant, therefore, would be 
more correctly describiid as having 
a umple stem, the only portion 
pomeasin^ in activily the powers 
of life bemg what for convenienqe 
I have caUed a branch. This mode 
of pm]«(jatJon occurs chiefly at the 
lowest jomts, or immediately below 
the flower. The species certainly 
H[^)roacheH nearly to the E. ehniia. 
tarn, Bot. Mag, t. 611. and the flower 
greatly resembles it, but is distin- 
guished by the form and sizeof thi> 
central lobe of the labcllum, and 



the form of the leaves, which aa 
never pointed, as well a«_Ji/ Vbtsr 
more fleshy te»lur& 
I am indebted tor the plant to M, 
Harris at Itiu de Janeiro, and lo 
Captain Graham of ^. M. Tackel 
Service, who brought it to Eultwe 
in 18S4, It has been kept b Ibe 
store, and grows fVeely atnoi^ 
pieces of bark. 
Eucrosia bicolor. 
The specimen in the Botanic Gaitleo 
differed &am the plant figured in 
the Hot. Mag. t. 2190. id harine 
the iavolucre of many nearly eqiuu 
segments, the corolla of nearly an 
uniform red. orange colour; in there 
being six flowers in the utnbel ; in 
Its much mure vigorous growth; 
in the filaments bein^ united Ibr u 
very little way only; and in the leaf 
appearing along with the flower. 
1 cannot, doubt, however, that the 
species is the same. A figure fttm 
our apedmen is given in Moofcer'i 
Exotic Floni, t. S09- from tb»«c- 
eurate pencil of Dr Gretdllei A 
second plant which flowered with 
us, resembled this in all rMpMti, 
excepting in the involucre, which 
had 3 largo undulated a^jments, 
and several smaller; in the appear- 
ance of two leaves at a lime ; and 
in the occurrence of several goiall 
Hbortive Howers which expsnded 
tiefore the others. 
The collection at the Garden to In- 
debted for these plants to F. N^ 
Esq. who received thena frcjm'^ 
Jameson, surgeon, ChlU. , ^y , 
Gr^villea ptibesccoa. , ■ iiii 
Spec. Cuab — G. pabaverui fbUfaeL 
liptico-hnearibus integerriinto aiu- 
crunatis,iiedlceUisrecurvia,fliiriIius 
superioribus pnecocioribus, Mylo 
pubescentL 
Dejcbipt. — Branchee erect, round, 
pubescent. Leava scattered, «L. 
liptico-linear, entire, when noting 
revolute at the edges, mucrooahV 
pubescent, pubescence harsh on the 
u_pper surfece, softer beneath, mid- 
rib distinct, veins obscure. Fhaieri 
in abrupt, tetminal, secund re< 
cemes. Pedicel) ascending, struct, 
(( inch long). Perianlh pale yel. 
low, tomentose immediately above 
the nectarium, becoming brown in 
withering. Its Bcgmenle remaining 
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united. Gmnen nearly round, sub- 
sesaile, green ; j(j//c rather longer 
and much stnuter than the pedicel, 
oblique, pubescent, flat in front, of 
nsarly the saine colour as the pe- 
riantb; alijpaa oblique, flat, with a 
prqjecting point in the centre, shin- 
ing, ji^reea. 
The seeds were sent by Mr Frasec 
iVoni New Holland in ia!4 : the 

Elants were raised Uat year, and 
ave alreaiiy flowered freely in 
the greenhouse. The species be- 
lunn to Section B. Ptychocakfa 
of Brown, Linn. Soc. Traiw. voL k. 
p. 172. and BO nearly agrees with 
the description of G. aminrio, that 
I should bare hesitated in consi- 
dering it distinct, bad it not been 
for the recollection of Mr Mai-- 
nab, the excellent Curator of the 
Royal Botanic Garden, wbo as. 
sured me that it waa, different frrim 
the plant which he once knew at 
Kew under that nanie,^.an obser- 
yation the truth of which has dnce 
been oonfirmed bv Dr Hooker, from 
a comparison *illi a specimen of G. 
arenaria in his possession. The 
early period at which this shrub 
flowers, alter being ruised from 
seed, BUffgesteit the apeciSc name 
oS pra'^ot s hut Dr Hooker having 
sent to the engraver, under the 
name of G. pMescfoa, a drawing 
kindly supplied by Dr Greville, I 
have adopted this designation. 
Habenaria finibriata. 
This very splendid species, along with 
man/ other rare American plants, 
I bad the honour to receive from 
the Countess of Dalhousie, before 
ber return to Canada last ai 
and magnificent 
high, aie now in flower ii 

Heliophila arabioides. 
Laurus Cassia. 
Lobelia crispa. 

SfeC Cbah L. aiapa; spica ter- 

minali, foliosB, fbliis crispis, den. 
tato-serratis, sessilihus, auperiori. 
bus linearibus, Bcuminatia, tnferi- 
oribua lanceolato-spathulatis. 

Desc&ipt Root fibrous (annual?). 

SUm erect (5 feet higli), generally 



s 2 feet 



» occasionally toothed, uppei 
I linear, pointed, gradually di. 
inishing to the extremity of'^ 1 



leaves linear, pointed, gradua 
minishing to the extremity of'^ the 
spike, crisped ; lower leaves Ian. 
ceolato-spathulate, and leas crisp- 
ed. SjKke very long. Floatn so- 
litary, in the axils of the brac- 
tete. Pedandei equal in length 
to the gennen. Catyj: SHfmonts 
pointed, nearly as Ions as the tube 
of the corolla, dilated, serrated, at 
first refleied, afterwards spr«id. 
lag at ridit angles, persisting, 
and becoming larger. Coraila mar. 
cescent, limb lilac, fiius and tube 
white, 3 upper s^ments small, 
linear, pointed, reflexed, 3 lower 
larger, obovate, acuminate, spread, 
ing, the central lube rather the 
smallest ; hite bent down, straight, 
nearly cylindrical, wheu beginning 
to fade, clett in its whole length 
above, and from its base nearly to 
tile faux on each aide. Filaamii 
flat, unconnected, hairy on their 
outer surface, white, with a ^ht 
tinge of purple on the out^e. 
^HlAert connected thro ughout,dtep 
purple, hard. Polien ydlow. Ger- 
men green, partly aujierior, obovate, 
bitocular. ffjife compressed, tlock- 
ening upwards. SHffraa oblique, 
cleft transversely, pubesceijt round 
its base, segments revolute. Seedi 
very numerous, receptacle iWe, 
and attached to the centre of the 
dissepiments. 

Native of Mexico. Has been culti- 
vated in the stove, but suffers from 
great heat. Seeds were received 
both from Lord Napier and Mr 
Mair in 1625. 

Magnolia conspicua. 
Flowered well against th 
a sh el te red Ntuallnn to 
of March, and its iM 
bore without iqjury & 
very cold weather. 

Maxillaria aromat 
Gen. Chas.— BoL 1 
Spec. ChaBi — M. m 
ovato compr*BiiOi 
leguitantibua, ncii^x 
unifloris, tibello i 
lobo medio tn^u- 
bellu tnltTOi' is 



Dr Graham's LiM af'&are Plantn. 



174 

UEsiaiPTioN HaaU Heafay. cytin- 

ilrk'oL SuU ovftte, mudi coni. 
pressed, green, viUl tim Indiatlnvl 
rounded ancles on OKh liile. Leaves 
numerous, eq uilanl, luicealate, >cu - 
muiate. liright green and shininKi 
rising f^om the biue of tbe old bulb, 
and before any distinct bulb is 
farmed lit their origin, Saifa ae- 
Teral from the btwe of the bulb, 
Blender, round, jointed, having a 
mKTcetcent brown iiheath at each 
jmnt. Flounri solitary. Perianth^ 
3 outer segments iprniding, green- 
ish-yellow, Bcumiuate, pubescent 
on the inside near the base, eipe- 
<3aUy tbe upper one, whicli is lan- 
ceolate, tbe others ovate, dilated 
downwards, covering laterailj the 
rounded base of the Up, but vcarce. 
ly involute, and here quite uncon- 
nected with each other; 2 inner 
sq^enta lanceolate, painted, re- 
flected at the npex, entire. I.ip 
Kmicylindrical, fleshy (as ia the 
whole perianth, though in a smaller 
■l^ree), pubescent within, parallel 
vith the column, and loosely arti- 
culated with its elongnlcd Itasc ; la- 
teral lobes small, their upper edges 
somewhat involute, their apia« 
turned a little down ; middle lobe 
nearly as long as the inner seR- 
inenta of the perianth, reflexed, 
rounded at its apex, and edged with 
minute teetli, attenuated at the 
base, inserted into the back of a 
broader internal lobe, which is 
quite entire, reflected at the mar- 
gin, and ascends in a point at 
each side, so as nearly to touch 
the lateral lolies towards their ex- 
tremities : labetlum and inner seg- 
ments of perianth orange-Tellow, 
sprinkled on the inside with red 
dots. Calwtm linear, pubescent in 
frmt, especially towards the top, 
beaked above llie stigma. Jal/i^ 
teimiual; pollen-masses 2, yellow, 
rounded, scarcely flattened, each 
furrowed in the outer side, Bttnch. 
ed by very short partial pedicels 
to tbe summit of a flat white com- 
mon pedicel, which is rather longer 
than the poUen-masaes, and is re- 
flected under tbe anther-cose from 
tbe beak of the column, to wlilch 
it is attached by a round flat scale ; 
anther-case blunt. Genneii &fur- 



The flowers ore perfumed rarylikf 
to CHlinaman, trnin nrhicb etrcnia' 
stance 1 have taken the tnvkl 

This very pretty parmsile is a BUin 
of Mexico, where the bulha wen 

Procured by lAird Napier, mi ob- 
gi ngty comm unicated to Uie Bayil 
Botanic Garden at Ediidnu^ in 
1825. 

Medeola virgin) ca. 
Has flowered very treely ami In luge 

quantity in a cold frame- 
Phlox nivalis. 

Pogonia ophioglossoides. 
This phnt having been presented in 
large quantity by the Counten of 
BsJJiousie, forma a turf^ and flowen 
most freely in a cold frame- 

Pyrola umbellaUi. 

Protea melaleuca. 

Puschkinia scilloides. 

Pyrethnim diversifoliuni. 
Slem herbaceou!!, pale green, and oh 
vered with lax hairs uhicb decrease 
upwards, leading shoot erect, many 
others arising in a circle from its 
base, diverging, branching, and ex- 
ceeding the lading shoot in heigbt- 
Leavrs linear, ciliated, but other- 
wise less pubescent than the stem, 
ninnatifld in more than the Itppts 
naif, pinne incised ; nearly tbe 
, u.,r ._.;-. „^^^ ^_., ._. 



dually diminishes upwards, 
entirely awanting in several eflJK 
uppermost leaves, which are quite 
entire, ovate and acuminate. Sie»' 
ert terminal. Calyx senii-globular, 
imbricated in two rows, the scales 
of equal length, at their edges, and 
especially Bt thdr roundeJ extre- 
mities, membranaceous, trangpi- 
rent, colourless {though reddish in 
the bud), every where else, like 
every part of the plant, except the 
flower, pole gre<;n ; nu^mbranous 
terminations spread upon the back 
oftherav. Fbndq/'lAtfil^ spread- 
ing, at length revolute, entire at 
the apex, pointed, white, tilled 
with red along the centre of tbe 
outside while in bud. Hide round- 
ed, yellow, florets fiinnel-ab^ied, 
tube nearly halfaslon^aatbehmb: 
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iuibdiviileil to b third of it3 ieiifjlh 



the tube. Seedn aaovAar, angles 
blunt. Papptu simpU, placed ob- 
liquelr on the top of the aeeil, 
wliiGb IS more than double itslen^li. 
Slj/le rather longer than the Iiinb 



oflheliguUted florets. SUgmadeh, 
aegmeata prtgectiog, converging. 
Stjle and stigma aw anting In 
manyof the florete. The floretaof 
(he raj seem also generally barren, 
imd in them the Htigma is small, 
and the seguients diverging. Ht' 
csplach pitted, hispid, and tinvine 
a few long soft hairs. The ^seeds 
were received from Mr Fraser, 
New Holland. 

Renealmia grand i flora. 
Sweet's British Flower (ianlen, t.04. 

Stylidium adnatum. 

gramimefolium. 

Viola hederac«a. 
Roati branching. Stent very Bhnrt 
(4 inch), tapering, leafy, producing 
many very long, filifotrn, jointed 



ing crowns from which other sto- 
loils proceed. Leaues petiolnte, 
kidney-shaped, at first cuculLtte, 
afterwards convex on their up- 
per surface, nerved, smooth, but 
not shining, crenate or sinuato- 
dentflte, (1-li inch broad). Pe- 
Mefei <3-4 inches long) grooveil, and 
having a ridge in "' " " '"'■■- 



The 



17fi 

teolate, acuminal*, looihed. Pe- 
dunela axillary, erect, having one 
indistinct groove, generally longer 
than the petioles, procamhent, and 
somewhat rolled when hi fruit. 
Braden 2, slender, awl-gbaped, 
nearly opposite, placed in the 
middle of the peduncle. Calfx 
persisting, leaflets nwl-shaped, with 
very short spurs. Coroiia inodo- 
rous, resupinate, lowest petal the 
largest, ovate, i:ancare,eDiBrginate, 
blue and beautifully veineil, white 
at the apex, green at the base, 2 
Bide petals nearly linear, twisted, 

C'>e8cent on the upper and lower 
f of the inner sur&ce, blue from 
the base to the middle on the inside', 
nearly to the apes without, vein- 
ed ; upiier petals spathulate, re- 
flected, blue to near the middle in 
front, almost to the apex behind. 
AiUherg nearly sessile, large, mem.. 
branous appendage point^ (cleft?) 
brown. Pollen yellow. Germttt 
obnvate. Seeda numerous, obovate, 
attached to the centre of the valves, 
blackwhen ripe, ffljtowhite, bent 
at it8 base, fHiform. Stigma white, 
tapering from the style, cleft;, near- 
ly straight. 

' ""lis plant were sent by 
... . , colonial botanist at 
Sydney, New Holland, in 1834, 
and first raised last season. We 
were not told in what part of the 
country the plant is native. It 
has been cultivated in the stove, 
but is injured by great heat, and i« 
doing well in a cool frame, and no 
doubt will thrive in the green, 
house. It produces abundance of 
stolons as well as seeds. 
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Ctlettiai Pbatovuna from Juhf 1. to October 1. 1826, ca^x- 
lated^tr rt« Aferidiatt tfEdiiiburgk, Mean Time. ByMr 
GEomsE Imnkb, Aberdeen. 
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" At the true time of co^ljunction of Venus ond Jupiter on the Ist'dB; of 
August, tbcir gEOcentrio loncilude will bo 164° 63' 34"; ttielT elongation 36° 2? 
54"i the gewentric latitude oT Venus 1° T iVfi ; wid of Jupiter 1° 6'4Jr,I, both 
north ; logarithm of the distance of Venus from the earth 0,0868477: and of 
Jupiter, 0,7940647. This will be an Interesting phenomenon, aa, owing to the 
effect of VenuB'spBrallas in latitude, she will pmiai^ be in contact with Jujiiter. 
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Proceedings of the Royal Sodety ofEdinlmrgfi 

Feb. 6. 1826, L mehk was read a Notice respecting ibe 

} severe cold in Inverneas-shire and Aberdeen, as communi. 
cftted to Dr Brewster in Two Letters from J. P. Grant, Esq. 
M. P., and George Fairholnie, Esq. 

Feb. 20.— Mr Bald read a Notice on a Fine Sand found near 
Alloa fit for making Flint Glass. There was also read ft LettOT 
frota Professsr Moll of Utrecht to Dr Brewster, on a New Island 
in the Pacific. 

March 6. — A paper by Dr Brewster was read, on the Re- 
fractive Power and other properties of the Two New Fluids in 
Minerals. 

March 90. — A paper by Mr Stark was read, on Two Spe- 
cies of Pholas found on the Coast in the Neighbourhood of 
Edinburgh. And Dr Knox read a paper on the Size of the 
Teeth of the Shark. 

Ap^-il S.-^There was read a paper on a Singular Phenomenon 
in Vision, by Mr Thomas Smith, Surgeon, Kingussie. And 
a Notice by Dr Brewster was read on the Advantages of making 
Simultaneous Meteorological Observations in different parts of 
the Kingdom, on one or more days of every year. 

April 17. — There was read a Description of a New Register 
Thermometer, without any Index, by H. H. Blaekadder, Esq. 

May 1. — Mr H. H. Blaekadder read a paper, entitled. Ob- 
servations on the colour and constitution of Flame, (This paper 
is printed in the present Number, p. 52 et i-eq.) At the same 
meeting, Dr Brewster exhibited to the Society a new Munot 
matic Lamp. And a new Safety Gas-burner, invented by4 
W. Warden, was also exhibited. 

The Society adjourned till December. 



1 



Proceedings of the Wemerian Natural History Societt/. 

1826, Feb. 11, — J'^aoFEssoB Jameson communicated a note 
of law temperatures, observed by Mr Grant, at his seat of Ro- 
thiemurcbus, in the Highlands of Scotland, during the late se- 
vere frost of January; the lowest being 6° below 0, and this 
extreme coid continuing for ae^eTaV houTs, 




Prfxeedings of the Wtmenan Sociely. 179 

The I^rofessor also gave an account of the occurrence of [dii 
phate of lime, in balls or concretions. In the bituminous shale of 
the coal formation. 

Dr R. £. Grant tlien read a paper on the structure and na- 
ture of the Spottgilla Jj-iahilis, and exhibited recent specimens 
from the rocks and stakes on the east side of Locliend, near 
Edinburgh. (This paper is printed in the Edinburgh Philo- 
sophical Journal, vol. xiv. p. 113, et scq.) 

There was exhibited to the meeting a collection of magnificent 
specimens of doubly refracting spar from Iceland, the property 
of Mr Withani, and collected, last summer, by Mr Rose and 
Mr Brown, from a great vein, alwut fourteen feet wide, travers- 
ing trap-rock of the nature of amygdaloid. 

Feb. 25. — The Secretary read Mr William Scott's Observa- 
tions on the Chmate of Shetland, &c., and laid before the meet- 
ing a Meteorological Journal, kept at Uust, by Mr Scott. He 
likewise read a notice, communicated by Mr Trevelyan, relative 
to the numerous teeth of the rhinoceros lately discovered in the 
cave near Kent's Hole, and also regarding the teeth of an un- 
known quadruped found in the same 

Professor Jameson then read the first part of a paper, enti- 
tled, " Remarks tending to explain the Geological Theory of 
the Earth." 

March 11. — Professor Jameson read the concluding part of 
the Observations on the Theory of the Earth. 

The Secretary read an extract of a letter from Prof. Bucklaad 
of Oxford to Mr Jameson, regarding the lately discovered cave 
near Torquay, which has been considered as an antediluvioB 
hyena's den. Specimens of the bones, supposed to have bt 
gnawed by the hyenas, were exhibited; and several mei 
gave it as their opinion, that these bones had been gna 
some quadruped ; while others remarked, that, in 
the erosion in the middle of a bone was so great, that il 
have snapped through, had such erosion been producetj 
ciblc gnawing. 

The President exhibited to the meeting several la 
buds of the Snffiesia Anioldi of Sumatra, with ' 
engraving representing the flower when fully expaiK 
mentioned by Mr Amolt, that Mr R. Brown bad 
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cured some seeds of this remarkable plant, in a state fit for the 
examination oi' their structure, though not for germioatipn^ (It 
has been Ititherto supposed to belong, along with Cytinus and 
Nepenthes, to the natural order Cytinese.) . . _ 

Dr R. E. Grant then opned a small mummy-case in presence 
of the Society : the case was brought from a catacomb in Upper 
Egypt, and had one end tbrmed into the resemblance of the 
head of a cat. A few bones only remained ; and Dr Grant was 
of opinion that they might be those of a small domestic cat. 

March 25. — There was read a paper by the Hev. Dr Fle- 
ming of riisk, entitled, " The Geolo^cal Deluge, as interpreled 
by Baron Cuvier^nd Professor Buckland, shewn to be incoii- 
sistent with tlie testimony of Moses and die phenomena of na- 
ture." (Frinted in the Edin. Phil, Journ. vol, xiv. p.'205l.rf 

Professor Jameson exhibited and gave a general account of 
several gigantic specimens of the vase-shaped sponge, common- 
ly known by the name of Paterte or Neptune's cups ; these splen- 
did specimens having been brought from the neighbourhood gl 
the Mauritius. 

A very excellent stuffed specimen of the Crocodile ^ 
-Nile, ISJ feet long, was also shewn to the meeting. 

April 8. — There was read a notice of a shower of yduiig 
herrings, which fell on the coast of Argyleshire, contained in a 
, letter from the Bev. Colin Smith of Appin to Professor Jame- 
son. (Printed in the present number of this Journal, p. 186,') 

Dr Grant then read an account of a new zoophyte from tKe 
Frith of Forth, forming a genus which connects Spongia and 
Alcyonium, and which he proposed to call Cliona ; the spedes 
found on old oyster-shells in our frith being Cliona cetata of Dr 
Grant. (Printed in the present Number, p. 78.) 

Mr Stark exhibited four drawers, containing a very complete 
and beautiful suite of the numerous varieties of Orlrea opercu- 
laris found in the Frith of Forth. And Mr Bald gave an inte- 
resting account of the great coal-iSeld of South Wales, mxA laid 
before the meeting several very uncommon specimens of coal, 
ironEtone, Welch-rock (a sort of micaceous sand stone- flag), and 
ore of titanium. 

At this meeting, the following new members were admitted :. 
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John Geddea, Esq. minutg-engineer, Edinburgh. 

George Lees, Eiq. teacher of muthenuitics to the Milltat; Aodnn;. 



Geo. Edw. Prere, Esq. of the Cljdach IronwocltB, Bcecknocksbire. 
"Vhamas Buchuian, Eaq. Hull, Bathor of " Acouitk Surgery." 
Jowph Came, Esq. Cornwall, authoi' of " Mineralogy of Cornwall." 
Geo. Cuming Scott, Eiq. mastet of the Anglo-Mexican Mint at Gnanuati 
H. Stirling, Esq. Captain in the Hon. Bast India Company's senrice. 

M- Adrlen de Juesiea, Paris. 
M. John Roeper of Gditingen. 

M. Achitle Bichaid, FaiiB. 

April 22. — The Secretary read a memoir on the arrange- 
ment and nomenclature of Univalve Shells, and on the structure 
of the animals, by Charles Collier, Esq. Staff-surgeon, Ceylon. 
He also road the introductory part, and gave a general account, 
of an elaborate and learned monograph of the genus Allium, 
comprehending 133 sjjecies, by Mr George Don, A. I>. S. — 
Professor Jameson then read a communication on the Snakes of 
Southern Africa, by Dr Andrew Smith, assistant-surgeon 98th 
Regiment, and superiiUendant of the South African Museum. 

May 27. — The Secretary read an Account of a rare fish, the 
Sci^na Aquila, taken in the Shetland Seas. (This is printed 
in the present number, p. 135. el seq.) 

Dr Enox read a Notice respecting the presence of a rudi- 
mentary spur in the female Echidna of New HoUand. (Print- 
ed in the present number, p. 330.) 

Dr Grant read an Account of the motions of 
Campanularia dichotoma, Gorgonia verrucosa, Ca 
lycularis, Spongia panieea, papillaris, cristata, 
laria falcata ; and stated, that, in all these «o 
tions seem to be produced by cilite distribtil 
face. (This paper is likewise printed in the 
p. 160. etseq.) 

There was read at the same meeting an At" 
by coloured drawings, of the Holothuria lub< 
.J^, staff-surgeon, — The Society (hen adjoitn 
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I. Lieutenant Dru-vanond on tkc means of' J'acilUathig t4f 
Observatiofui of Distant Sitifion» on Geodesical Operations. — 
There was lately read to the Roj'al Society of London, a paper 
on the means of racititating the observations of Distant Stations 
in geodesica! operations, by a highly accomplished engineer, our 
friend and Cornier pupil, Lieutenant T. Drummond, Royal En* 
^neers. A committee of the House of Commons having re- 
coniinended Co his Majesty's Government, in 18^4, the accata' 
pHshnicnt of a new survey of Ireland, the author was entrusted 
by Lieutenant-Colonel Colby with the contrivance of means for 
obviating the delay which nsually occurs, in connecting the sta- 
tions in triangulation in this country, from the frequently lurfa- 
vourable state of the weather not permitting the ordinary Kg- 
oala to he seen from distant stations. To remove this iDGonv^ 
nience, as far as day observations were concerned, XiientenoA 
Drummond had recourse, in preliminary trials, to lin-^latea, as 
substitutes for regular heliostats ; and the advantages deriire^ 
from applying, even in this rough way, the principle of reflcB* 
I, as suggested by Professor Gauss, led to the invention of Hti 
instrument described in the paper, which was used with nnidi 
benefit last season in the survey of Ireland. It was also deeii^ 
ble to have some method of connecting the stations during the 
night. For this purpose, Bengal and white lights had formeri^ 
been employed by General Roy, but the use of them had g^ven 
way to that of Argand lamps, their light being concentrated, and 
f rcfiected towards the obsen-ers, by a parabolic mirror. Tlieae, 
however, had been found to answer but imperfectly ; and Ctrfor 
nel Colby and Captain Kaler, when connecting the metidians oF 
Greenwich and Paris, in 1821, with MM. Matthieu and At*- 
employed the light of an Argand lamp, with four cooceM 
trie vicks, concentrated by a lens. This apparatus, howevq^ 
«as found to be, in many respects, objectionable ; and the pan^ 
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bolic reflector still appeared to be the most eligible means of con- 
centrating the light. With the view of obtaining a powerful light. 
Lieutenant Drummond first tried various pyrotechnicat prepara- 
tions, and afterwards the combustion of phosphorus in oxygen 
gas ; but he found, in all these, that the light was ill defined, 
and otherwise unsuited to the object in view. He then had re- 
course to the light emitted by some of the earths and metallic ox- 
ides, when ignited by the flame of alcohol, urged by oxygen gas. 
Taking the light of the brightest partof the flameof an Argand 
lamp as unity, and eifecting the comparison by the method of 
shadows, he found the light given out by quicklime, when under 
this treatment, to be equal to 37 ; that emitted by zircon, 31 ; 
and that by magnesia, 16. The best kind of lime for ihe purpose, 
is challc-Iime, which admits of being turned readily into scnall 
balls, having a slem, and to which the regularity and truth ctf 
surface can be given, which are essential to the production of 
the welldeflued image, necessary for the perfect use of the caa- 
trivance in geodesical operations. This lime, when the experi- 
ment is most successful, emitsa light exceeding 83 times that of 
the brightest part of the flame of an argand lamp. In the fo- 
cus of the parabolic reflector, at the distance of 40 feet, it is al- 
most too dazzling to look at. From the perfect success which 
attended the employment of diis mode of illumination, on one 
occasion in Ireland last year, it is expected that it will enable 
the officers to complete the connection of distant stations with 
celerity, and in the most satisfactory manner. Various applica- 
tions of it are contemplated ; among others, the connection of 
the meridian of the Edinburgh Observatory with that of Dub- 
\\n-, taking Benloniond as an intermediate station. 



2 Deception occasioned fry Fog. — " When at S 
at the entrance of the Gulf of CaUfomia, in Ja 
had occasion, in company with several of the officen 
in which I then served, to visit the town of Sepic, «itu 
fifty miles inland. The first eighteen or tveaij 
journey was over a low, swampy, flat, covered tHd 
so as to obstruct the view in every direction. A 
began lo ascend the mountainous tract that t^^i 
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lanil stretchiDg along the coast. On rettchiag the top oC^the 
nea;:e>t ridge, which was i;lear of U-ees, we stopi>«i to look araund' 
us, aucl, tp our astonisbmeiit, we perceived, as we thoughL, the 
sea lashing the Ijase of the hill on whicli we stood. As we h&d 
calcjilated on having act'omplislied upwards of one-third t^ our 
jounwy, we were bewildered at this unexpected circumstance, 
and^sp convinced were some of uiy companioiits that it was the 
iKa<.ttiey saw iitret^ed out b^ore them, that they insisted our 
gui^e had mistaken the road, and led us along the beach, instead 
of taking a direetion directly inland. The line of the horizon 
appeared distinctly marked, and the vapour seemed to roll on 
the beadi like the gentle motions of the waves, when stightlj 
urged by light and variable wiiuls. Indeed, so striking was the 
deception, that it was not before I had examined the phenoin»' 
non st^dily, for some lime, and reflectuil on the impoasibilitjF -' 
of the sea being ao near, from the direction we had taken ^ tll»-' ■ 
outset of our journey, that I became convinced of tlie whols' 
being an illuaion, caused by the reflection of the sun's rays, from 
adepse mist that hovered over the plain we had passed ; but our ' 
guide (an Englisli resident at San Bias) had great diffitsilb 
convincing one or two of my companions, that tlieir eyes li 
ceiyed them, and that the ocean they were observing ^ 
ocean of vapour instead of water, A heavy rain had faJta 
evening before, and the moisture, suddenly converted i 
pour, by the powerful action of a tropical sun, « 
to be tlie cause of this r*;markable appearance. The vapoiir^ii 
peared to hover close over the tops of the trees; as, on obsePVJli^^ i' 
it steadily for some time, we saw one or two of tlie taUer tt*eiit' 
breaking through it, ha«ng the appearance of distant isJands ib ':■' 
the ocean." 

3. Apparent near?iess 1^ Objects. — "The deception of distance 
in these plains is even more remaikable than it is upon water, 
there are so few objects wherewith to measure space, that the eye 
is bewildered, and quite put to fauh. I remember, ujxm look- 
ing from the caravanserai at Moschacoor, from whence points 
in the vicinity of the nest stage (Spo) are to be seen. I shoidd' 
have judged a small water reservoir on tlie road to be but tww * ' 
miles dialaace ; it was twelve in reality : and a small knob upon' 
the shoulder of a hill somewhat further, (four miles I should 
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have said,) turned out to be twenty. On leaving the caravan- 
serai i at Mirxood-bc^gee, we clearly discerned the walls of Ko- 
■naubah, elevated by refraction ; and thougli tbe real distance 
wa»full twoity-five miles, it did not appear to be five ; instances 
even more remarkable, particularly when looking from a height, 
might be quoted. This deception has a more iinpleEusant effect 
than can be conceivetl ; for the weariness of the body and mind, 
harassed by the dull unvarying scene, is exasperated by prolonged' 
disappointment ; as the same objects, never altering in size or 
propinquity, seem to the jaded traveller to recede rather than 
advance, as he slowly winds along." — Fraser's Travels. 

i. Mirage in Persia. — " Tlie wonderful effects of the mirage, 
and the phenomena it produces, have frequently been the theme 
of admiration with travellers ; but it is almost impossible to con- 
cave the extent to which these prevail upon the wide and level 
pltwis of these countries, when the air, in a state of rapid undu- 
lation, causes every ol^ect near the surface to tremble into forms 
as uncertain and evanescent as the eddies that produce them. 
A distant mountain, in the space of a minute, will assume, first, 
perhaps, the form of a lofty peak ; this, after rising to what ap- 
pears a prodigious elevation, will thicken at the top, and spread 
into that of a lai^ mushroom, with a slender stalk ; the top will 
then spht into several spires, antl then all will join into a solid 
table shape This is extremely puzzling to a surveyor, who de- 
pends upiHi the peaks of mountains as objects from which to form 



his triangles ; for he may be t 
true line, by trusting to ai 
In other instances, a mud-b 
hibit the appearance of a m^ 
minarets, and pyramids, kDo 
to your utter confusion, tfa^ 
haps not ten feet high. Ntm 
made of asses with boys on I 
well niounted troops of ex 
dromedaries ; and the smi 
is sametimcK great beau^, i 
riety of phenomena produGcd|>B 
the weary traveller in gremd 



<f degrees out of the 

^rcumstances. 

in, will ex- 

^ domes, 

i till. 



1 

1 
I 



186 Scientific ItUdiigiatce. — Meteoroiogy. 

5. Shower (^Fiaiies in Argylcshire,'^'-'- The raie 
of Euch falls renders tliem so remarkable, as to be remeratmid 
after long inlervftla of time, and even after every circumttaiiK 
connected with them is forgotten. When any phenomeDOf^ii 
not conudered in its relation to any particular cause, i«w<mii 
attend to its poESible relations to preceding events ; and ftver 
still will esteem it of such importance aa to treasure up the dv 
servations which they might have happened to make, even aL 
though these might be of great importance, in illustrating iht 
nature and causes of the circumstance observed. ■ 

It is thus, that, though (he testimony uf many has envied 
me to ascertain, that a shower of herring-fry fell in Ijorr>,' about 
the year 1796, yet I have not met with any who could iufmi 
nwiof the {larticulars concerning it. 

Id the same district, and near the same place, on a small etw- 
uence above Melford House, a shower of herring fell in IflSl, 
in every respect so lai^e and good, that the tenants by whom 
they were found were induced to send some of theni to thMf 
luidlord, then residing in Edinburgh. In regard to tbe etafe 
of the weather, I could learn no more than tliat it was exceed'* 
ingly boisterous ; while the hill on which tliey were found tt 
exposed to the south-west wind, which blows along Locb Mat 
ford, an arm of the sea in which herrings are frequently ibuiul; 
and, as far as I know, tlie only one in this quarter in whuhthe 
fly is commonly and successfully used in fishing them. i ,,ii 

In the month of March 1817, strong gales of wind from the 
north were experienced in Appin. Upon the evening of the 
second day of their continuance, rain fell in abundance; add 
next day being very warm and sultry, some children observed' a 
large quantity of herring-fry scattered over a moss a little tothe 
north-east of the ferry of Shien. There might have been ^XNit 
three barrels or more of these, and measuring from 1^ to<4 
inches in length. Now, the place in which they were foundfil 
only about 300 yards north of Lochcreran, an arm of the «■ 
running east and west, from which several^ supposed the fry 
must have been raised. The wind, however, being from ibe 
north, renders this a seeming impossibility; and it may, per- 
haps, be more safely c<Hicluded, that they must have been ^ecti- 
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ed Icuui the Linnhe Loch, another iirm of the sea, extending 
south~we9t and north-east, about three miles north of the place 
in which they were found. A range of moorland, about 300 
feel above the level of the sea, intervenes; but it is easier to 
suppose the cause which originally elevated these fry to be bo 
(xvwerfui aa to carry them this height and distance, than that 
they should obtain a course contrary to the general body of the 
MT. They eshibited no appearance of being bruised by the fall, 
ntH- was there any thing which could induce them to believe that 
water had fallen at the same time." — Letter Rev. Colin Smith 
of Appin 1(1 ifte £dUor. 

6. Shmcer of Herrings iw Galloway. — " Macchirmore, or 
the Head of the Macchirs *, for indeed there is not much white 
ground above it, pertains to Dunbar of Macchirmore. It is 
situate upon the east side of the river of Cree, one mile distant 
to the south from the town of Monnygalfe ; and here is the fitet 
ford of the water of Cree, except that betwixt Kirkmabreck and 
Wigton, of which more hereafter. This ford is five miles, or 
hereby, in recta Urtea, to the northward distant from Wigton. 
In the moors of this parish of Monnygaffe, not many years since, 
at a place called La Spraig, not far distant from the water of 
Munnach, but sixteen miles distant from the sea, there fell a 
shower of herring, which were seen by creditable persons, who 
related the slory to me. Some of tlie said herring were, as \ 
am informed, taken to the Earl of Galloway's house, and shown 
to him," — Andrew SymaatCs Large Description of' GaUmjay, 
1684. Ediiib, 1823, p. 31. 

7. Shower ofJferriTigs in Kinross-nliire. — ^Mr Amol informs 
mc, that, about a year ago, a shower of herrings Ml n 
Leven ; it came in the direction of the Frith of Purtht { 
herring are conjectured to have been blown oin > 
the Frith, and carried by the wind across 3 '• ' 
where they were found, in the vicinity of T i ■: ' 

8. Shower of Shells in Ireland. — '' I 
stance of a shower of shells, which fell . 
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county of Kildare, a few days ago. At this time the tides wert 
remarkably high, and the sea exhibited marks of iinususl dis- 
turbance. I regret that I can send one only of these shelle." 

9, Colours of' Lighlning. — The colours of hghtning tfaata& 
companies thunder high in the atmosphere, are yellowish whiu, 
sometimes reddish, seldom pale green ; but in Low thunder, lli; 
lightning is bluish or pale violet, — Kastner. [^ 

10. Meteoric Stones. — Earthy meteoric stones are com- 
pact and grey coloured, and cither contain, besides fine]y disss. 
minated native iron, no other couslititent parts, as in those of En- 
Eaeheim, Aigle, Lissa, &c. ; or ihey are composed of dilre- 
rent mineral substances, arranged in granular concretions, u 
is the case with the meteoric stones of Statmem and Juvemis. 
The meteoric stone of Juvenas, according to Mitscherlich, is a 
granular, crumbly, compound of augite (which also occurs cryj- 
tallized in cavities of the mass), labradonte (Labrador fd. 
spar), R yellow foliated miueral, and a metallic mineral, re- 
sembling magnetic pyrites, The resemblance of this meteoijr 
stone to the greenstone (dolerite) of the Meissner Hill, in Get- 
many, is very striking ; and not less so to some varieties of 
greenstone from Hammersrtord in Iceland. That the white n^ 
neral in the meteoric stone is not common felspar, is proved, t; 
the re-entering angles formed by the cleavages in the iwiib' 
crystals, 

CHKMISTEY. I 

11. Effects of' Mineral Substcmces on Animah. — From 'thi 
«)[perimcnt3 of Professor Gmcl'm of Tiibingen on the actMlnd 
nuneral substances on animals, it results, 1. That mineral ecA- 
stances, very nearly allied to each other, as baryte and gtran>- 
tian, are yet very different in the effects they produce on tbe 
animal body. 2. That, of the different metals injected into the 
vascular system, three only occasioned coagulation of the blood, 
viz. muriates of barytes, uranium, aud palladium ; which three 
metals differ very much in their chemical constitution. 8. ThiC, 
when chromate of potash is introduced, under the skin,, in- 
to the cellular substance, it affects the bronchial syetem, occa- 
sioning increased secretion of mucUs, and also inflamtnation of 
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Ai« conjunctiva. 

»]y vomiting than any other metal. 5. That sulphate of man- 
ganese injected into the vasciilansystem, occasions a powerful ac- 
tion of the liver, causes inflammation of that organ, and increases 
very much the secretion of the gall, so that the larger vessels 
become of a yellow colour. 

19. SalU asstime different primitive Jbrms, according to ffia 
■menstruum in wftich they crystaUlse. — We are informed, that a 
German chemist, Dr Wollner, lias found that one and the same 
salt assumes different fundamental or primitive forms, accord- 
ing to the nature of the liquor in which the crystals are formed. 
In illustration of this statement, he says, that, when a sol^l 
portion of solution of sulphate of iron is poured into a solution 
of alum, and the whole allowed to crystallise, the sulph'atb 
of iron assumes the octahedral form of the alum, although tli^ 
octahedral crystals contain scarcely a trace of aluin. '' 

13. Compound for preserving Si/hdancesfrotn Humidik/.~ 
When a mi.tture of one part of oil and two parts of resin !& 
forced, by the application of a high temperature, to peneWhie 
porous substances, as building-stones, plaster, &c., it rendSiii 
them perfectly impermeable to moisture. ''''^ 

14. Inconveniences of the pressure apparatus for Cooking'— 
In the military establishment of Carlsruhe, the alimentary suD^ 
stances are cooked in vessels composed of tinned iron, in which 
the temperature can be augmented by pressure. M. Geiger has 
detected in all the substances so prei>ared a small quantity of tin 
and lead, which varies according to the nature of the oubslaiice 
cooked, and the time it has reoiaincd in the apparatus. He 
thinks that the continual presence of these metals in 

ken by the same persons, although they may ejsisi 
small proportions, must prove huttful to thar heal 
15. Carbon-ate of Magnesia. — According lo 
parts of water dissolve 1 part of carbonate of. n 
is a larger portion than stated by Dr Fyfe^ w1k> tvu 
quired 26Sil parts of water to dissolve 1 psrt, of i 



16, Changes that take place hi the tea^ure qf 
mbttances in the course of Cww—Comaioa bar) 
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fresh made is transparent, and exhiltits no particular structtm: 
but if kept for some time it loses its transpareDcy, and, by ■ 
change of the arrangement of -its particles, its structure gradu- 
ally changes from compact into stellular radiated. This case is 
analogous to changes we have observed in minerals, which, al- 
though solid, and without any particular structure, in the coune 
of time acquire a particular structure, such as the fibrouR, nu£s- 
ted, or foliated. 

17- Congtitiiefit parts'^ Magjiesian Limestones Jrom tkevi' 



cinUy qfJedbur^, as ascertm 

Csrbonale of Lime, 
Cirbonatc oT Ma^esia, 

Cirbonste nf Iron, 



med by Mr William Copland. " 



18. Anah/ais rf a Powder which is sold in Paris under the 
mime of Colour, and used in giving trinket gold the colour of 
fine gold. — Cupidity and ignorance have often issued in com- 
merce, under different names, a multitude of more or less nosi- 
ous substances, to whicli extraordinary properties have beeA at- 
tributed ; and the credulous puhhc, having no suspicioD of the 
dangerous qualities which these substances often possess in a 
very high degree, and according to wliich they exert a speciik 
agency, are frequently exposed to the most serious accident* 
Secret preparations of this kind cannot he too well made,ki)owii, 
nor can too much publicity be given to their compositiOTi, and 
the analysis that may be made of them, the knowledge of the re^ 
suits of which maybe so eminently useful to society. The powder 
which the trinket-manufacturers used to apply for Jihe purpose of 
colouring gold, was composed of marine salt, nitrate pf potad}, 
and alum ; but, for some time back, another substance has been 
vended, the composition of which is different. This powder ia 
of a dirty white colour, having a tinge of red, its taste is gal*- , 
and like that of common sea-salt, but it leaves a disagreeable 
metallic taste in the mouth; and it sensibly attr^ts moisttir^ 
from the air. Its analysis has furnished the following resultfc 
Twenty grammes of it have yielded, 
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Of pure White Olide of Aiienic, 8.133 
Alum with a base of Potash, 4,190 

MBTiDeSall, - . 13.S60 

Oxide of Iron and Argil. - 0.116 



!Ogr. 

If this powder be really used for colouring gold, as I have 
been assured, the oxide of arsenic, I should think, can have no 
effect in that way. — M. J. L. Casascca. 

Note by M. IfArcei. — I have several times had occasion to 
examine the saline composition known under the nameof co^r, 
which is employed by the toymen for gi\Tng to trinket gold the 
beautiful yellow colour of fine gold. The following is the re- 
sult of my analysis in round numbers : 
Sallpelre, 40 



I was not aware that any change had been made in the com- 
poation of this mixture. If the powder examined by M. Casa- 
seca be now used for colouring gold, it can only have been 
adopted of late, and since fashion has introduced the taste, and 
rendered necessary the employment of variously coloured alloys 
of gold with silver, copper, iron, antimony and platina. M. 
CaSaseca''B observations appear to me to be very important, and 
will, without doubt, induce authorities to adopt measures of ad- 
ministration for obliging the persons who prepare, vend, or cm- 
ploy the new composition in question, to employ all the d< 
sary precautions against the danger arising &om the 
mixture containing so much oxide of arsenic.^^n 
CAimifi rt de Fhystque, Mar. 1826. 



UINEHALOGY 

19. Gay-Lussite. — A new mineral, under this nan 
scribed, and its analysis given in the Annales de Chi 
Physique for March 1836. It is a hydrated bicarboi 
and soda, the following being its constituent par 
of lime 32.85 ; carbonate of soda 3i.76 ; water 
analysed by J. B. Bousangault. It occurs in crysls. 
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ted through a bed of clay, which covers the natural carbonalt 
of soda, called wroo, at Lagunilla, a small Indian village to tit* 
»uth-eaBt of the town of Merida in Spanish America. 

20. Ti(amu!n,agenerali7tgTedientin Felspars and SerpenttHa, 
-Peschier, in Ann. de Chem. and de Phys. March 1826, finds, hj 
experiments, l.ff, That Titanium is a constant constituent part of 
felspars and serpentines ; ^d. That serpentines, like felspars, e» 
tain an alkaline principle. And he adds, that his researches dfr 
nonstrate that the greater number of primitive mountain rocki 
contain titanium, and that the metal is more generally distributed 
in nature than is commonly supposed. The glassy Jklspar Pe- 
■chicr finds lo_ contain both potash and soda. 

SI. Fluids inCarittes of Minerals. — Many beautiful specinieDi 
of amber, contjuning cavities more or less filled with water and 
air, are drawn and described in SenJelio's Historia Suecinonau. 
Sokolow, we are informed, on breaking a. rock crystal in 
which a fluid was inclosed, heard an explosive noise, and re- 
marked that the band-towel in which the specimen was held 
when breaking it, appeared in several places as if acted on by an 
acid. (Communicated to Leonhard by Von Striive). 



SS. Conteiled passage in Tacitiis. — Id Tacitus Ann. Lib.xiii. 
c. 57., ii is said, " Sed civiias Juhonum socia nobis, taaio inipifr 
Tiso afflicta est ; nam ignes^ terra editi, villas, arva passim corripi^ 
bflnt," &C. This passage some consider as an historical proof irf 
volcanic eruptions on the Rhine and in the Eifel, — an opinion ^ot 
in the least probable. We are disposed, with Nees von Eseo- 
beck and others, to refer the whole to some muir or heath burn- 
ing that had taken place near Cologne. • 

23. Hilisjbrmed by Springs. — The wells of Moses, n«aria 
Suez, afford, according to Monge, the remarkable appearance tt 
hills formed by springs. The eight wells of this watering plaioe 
all occur on tlie summits of small conical hillocks, having craler- 
^aped hollows at top, forming baans, in which the water collects, 
and from which it flows downwards in natural ravines.. Tfae 
lu^iest of these hillocks rises 40 feet above the surrQuiu)iM 
country. In it the spring baa long ceased to 6ow. 
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seven springs shew how these elevations are gradually foiined. 
In other countries, especially in Iceland, Trinidad, Eamtschfttks, 
Ejc. appearances of Ihe same description, but on a large scale, 
occur. The quantity of matter dunng the course of even one 
year, brought from the interior of the earth, and deposited on 
its surface, by the agency of springs, is truly enormous. What 
must be the quantity during the course of a few centuries ? 

24. Oh the manner in which Ammoniacal Salts are Jbrmed in 
Volcanoes. — It is well known, that muriate and sulphate of ammo- 
nia are met with incrusting and intermixed with volcanic rocks, 
thus shewing that, in these situations, they are of volcanic 
origin. Some geologists have been puzzled for an explanation of 
the mode of formation of these salts. The following, founded on 
Mr Faraday's experiments, may be considered as sufficiently plau- 
sible. The hot lava, which analysis shews to contain alkaline hy- 
drate and also iron, coming in contact with water, a decompou- 
tion takes place ; the nascent hydrogen of the water unites with 
the azote of the atmospherical air, and thus ammonia is formed, 
and this alkali meeting with muriatic and sulphuric vapours, com- 
bines, and forms muriate and sulphate of ammonia. 

ZOOLOGY. 

25. Whale killed in the River St Laurence, 600 miles front 
the Sea. — " The steam-boat Lady Shcrbroke, arrived on Friday 
from Quebec ; the passengers on board reported, that they had 
been followed to within a few miles of this city, by a large sea 
monster. Some supposed it to be the famous sea-serpent, while 
olhers believed it a whale or grampus ; however, all concun-ed 
that it was a fish of a very large kind, stating the length to be 
from thirty-five to eighty feet. In the evening of Friday, the 
monster rose alongside of the steam ferry-boat^ ^AMttJK* from 
the Ckiss (two miles below the city), to Lone GOUBbVnil ap- 
peared to be nearly the length of the boat. ' 

ing, two enterprising captains. Brush and ■-■ 
of eight men, went down in the long boat hi ■ 
boat. About three miles below Montreal, 
tion to see the fish rise and blow. Thij ■■ 
his tract, and soon came alongsili ■ ' 
the dart into him, — Now a sctn 
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those who had collected on shore. The current running wid 
great rapidity, it is not cominoi] to see a boat propelled up strann 
witli any swiftness ; but the whale, for so we must now call bin, 
darted with the boat in tow, up the current, at the rate of ten or 
twelve miles an hour. The wliale, perhaps not wishing to t^ 
proach too near the city, soon tacked about, and stood down &r 
Long Point, and remained towing the boat, until near 1£ o'clock, 
going where he pleased, and drawing tlie boat much faafer than 
those in her were accustomed to travel even bv steam. Fiiudly* 
the harpoon gave way, and the whale for the present made his 
escape. The party, however, are determined to make a second 
trial to-morrow, when they will be belter supplied with prc^ 
instruments. Hundreds were assembled on the shore to witness 
the attack and chase, and certainly it was a novel one to see a 
whale 6(X) mdes up frpm the sea-board. Much credit is due to 
Captains Brush and Seymour for the promptness and energy em- 
ployed on this occa-sion. Captain Bunker, of your city, who 
commands the Malsham steam-boat, will be up to-morrow, and 
by him we may hear something farther. — Montreal is about ISO 
miles above the termination of the tides, and about 300 miles 
from salt itaier. —The Whale caught. On Sunday last a great num- 
ber of boats were very early on the alert below Granfs itjaDd, 
watching the motions of the whale. He was repeatedly seen very 
near the boats, but not sufficiently to allow them an opportuni- 
ty of striking him. At alwut 9 or 10 o'clock, the steam-boat 
Laprairie, with several persona on board, came down the ctu-^ 
rent, and it is thought, by those who were, present, frightened 
him, and occasioned his running up the river, passing several 
boats, until, from some cause, he was induced to slacken his VKSi- 
gress, and to drop backward down the river, until he strui^ 
the boat navigated by Captain Brush, Mr Young, an^some 
other persons. Mr Young then seized the opportunity and 
thrust a harpoon with main force into his body, du'cctly behind 
the first fin. Never was a tlu'ust more effectual. Mr Young. 
as it were, stood over him when the wound was made. He int 
mediately veered about, and went down the stream with gr^ 
rapidity. Shortly after he turned and proceeded up the current 
St Marie, and taking the southern cltannel througli which the 
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Laprairie steam-boats are navigated, he dashed about in the 
breakers opposite the town for nearly two hours. The move- 
ments of the boat could be plainly seen from the harbour ; and 
we seldom ever beheld a concourse of people equal to that 
which crowded the embankments. Tlie whale then proceeded 
further up the river, and would in all probability have visited 
Lapriurie had not the shallowness of the water prevented. Du- 
ring all this time the persons in the boat were enabled to wound 
him with lances continually. At last, exhausted and unable to 
resist the stream, he again took the direction towards the foot 
of the current, and continued his course to Bocherville Islands, 
where he was killed and sunk in three fathoms water. Yester- 
day morning the New Swiftsure towed the carcase to this place ; 
and we understand that he will be exhibited this day in a build- 
ing constructed for the purpose. We are pleased that Captain 
Brusli and Mr Young were the successful comjietitors in this 
sport ; as their former exertions and perseverance seemed to ai- 
title them to be the favourites of Fortune. The dimensions of 
this creature are 42 feet 8 inches in length, 6 feet across the 
back, and 7 feet through from the back to the belly. He is of 
the species called by the whalers Finners.'" — Extract of a Letter 
from Montreal, dated September 13. 1823. 

26. On the Siliceous Spicnla qfiiDO Zoophytesjrom Shetland. — 
" On examining the siliceous axis of two zoophytes lately present- 
ed to me by Dr Fleming, and discovered by him on the coast of 
Shetland, I have found that their apicula agree exactly in foiro 
nnd arrangement with those represented by Donati, as occurring 
in the Alcytmium primum Dioscoridis, and Tethya sphta^ca, of 
that author. The spicula of both are siliceous, as stated by Pal- 
las, who compares them to asbestus and to pumice ; the same was 
observed by Montagu, who generally terms such spicule 
tine. In the one of these species, named by Dr FIp' 
nium Mullcri, we observe the interior composed of i 
^cuta; one slender, long, and fusiform; the othe: 
branched at one end, into three short curved rays; a 
cover'mg of the zoophyte is composed of regular mini 
balls, precisely as figured and described by Donatio iu 
pr.Dtos., (Donati. mar. Adriat., PI. IX). InUienihi 
named by Montagu Spmi^ia pilo-fa, and by Dr Ftcmi 
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pilosa, the axis consists solely of radiating fasciculi of slender 
fusiform spicula, as very accurately represented by Donati (M- 
X.), in the Teihya spfixrica. Pallas mentions the former rf 
these zoophytes as very common and large on the shores of the 
Cape of Good Hope ; Donati found it common in tlie Adriadc; 
the latter zoophyte is likewise mentioned by Pallas as not uneom- 
tnon at the Cape, and Donati found it adhering to various ma- 
rine animals in the Mediterranean. Should these two zoophytes 
from Shetland be found to agree in their recent state, whh those 
described by Donati, to which they have the closest resemblance 
in the structure of their dried axis, they will aflbrd new and strilt- 
ing proofs of the favoured situation of these remote islands, be- 
yond the 58lh degree of north latitude, for the growth of zoo- 
phytes, most of the largest British species of which are already 
known to abound on their indented and rocky shores, (see Wern, 
Mem. vol, i. p. 560, el seq.) ; and the occurrence of these two 
inhabitants of the Cape of Good Hope and of the Meditern- 
nean, would lead us to suppose, that the temperature of the Shet- 
land seas is much influenced by the heated waters of the great gulf 
stream from the Equator. Had Donati's example been followed 
by succeeding naturalists, in describing and delineating the foi^ 
and arrangement of the ultimate spicula, particularly in met 
phytcB, like our present species, which have never exhibited anj 
trace of polypi, much of the present uncertainty would have 
been removed from the natural history of the species, and modi 
more light would now have been thrown on the nature of theie 
mysterious beings.*' — Commmdcationjrom Dr Grant. 

S7- Histoire NatureUe des Mammiferes. — Of this work,'C(m- 
ducted by Geoffroy St Hilaire and Fretleric Cuvier, we have 
lately been favoured by a perusal of the first number of a 4lo 
edition. Ilie folio edition is nearly completed ; and when so, 
will contain 860 coloured plates, many of which represent objects 
not before figured. The great size of this edition, and its ex- 
pence, amounting to about L. 35 at Paris, not suiting private io- 
dividualH, it has been thought proper to commence a 4to edition 
at a reduced price ; this, when complete, is calculated to fOM 
scarcely more tlian.SO guineas. We have just been favoured kv 
a perusal of the first number or cahier. Betwixt it and the folk) 
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edition we believe there is no material difFerence. The plates 
are coloured with the same care, and nothing is suppressed in the 
text. One slight difference there ia, and we believe it must, by 
all, be considered an improvement ; the generic characters con- 
stitute each a separate article, placed at the head of the descrip- 
tions of the species, in place of, as in the folio edition, being em- 
bodied in one of the latter. All the figures (well executed in U- 
thography) are exact, both in the proportions and colours. The 
first number contains the two genera Orang, (PUltecm Cut.), 
and Gibbon {Hylobatea Illiger), The species described and 
figured are the orang-outang femaJe (Piikecus satyrua). The 
Siamang ( Hylobates ayndactyhts), the Wouwou, male and fe- 
male ( H. ag\Us), and the Ounko, male and female (H. Lar.J 

98. Cows, Horses and Sheep, Jed on Fish in Persia. — The 
cows have humps, and resemble those of India ; milk, butt^ 
and ghee, are very abundant, and good of their kind. This is the 
more remarkable, as the cattle have but httle pasture in. the 
neighbourhood of the town ; and it is certain, that one chief tur- 
ticle of their food is dried fish, a. little salted ; the cattle become 
very fond of this, which, with pounded date stones, ia all they 
get to eat for a considerable portion of the year. The natives 
assert, that, so far from the milk being spoiled when the cattle 
feed on these things, they drink much more water, which iur 
creases both the quantity and quality of tiie produce. Horses 
and sheep, as well aa cows, are fed on this diet, and thrive equal- 
ly well upon it. — Eraser's Travels. 

£9. Swiftness of Animals.— Trotting match at AnweU, Berks. 
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'SO. Fool race on Clapham Cmnmon. — The runner, a Y«k- 
fihirenian; the distance 10 miles ^ aniile was measuredoff ; thot 
were nine turns, for which 97 seconds were allowed ; and added 
to an hour. 
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31. Insects. — In the same manner that tlie tochineal insect is 
cultivated in America and elsewhere, the English have set ago- 
ing a cultivation of the gall insect, which produces the lac resin 
in India. There is another gall insect in China, the PiJa, 
which also procures a fine wax, of which candles are made.— 
Journal de Pharmacie, Mar. 1826. 

32. Mildew in Barley. — This affection, which is attributed by 
M. DecaiidoUe to a fungus, and is considered by many others 
as a malady resulting from humidity, is regarded by Mr Mar- 
tin Field as^the consequence of the punctnre of an insect of tbe 
genus Musca, when the seed is yet in a pulpy state. ThisJD- 
sect does not deposit eggs in the p\dp, nor are lar%je in &ct 
found there. Jt is the irritating fluid poured into the puncture 
that cau.ses the appearance of this blackish excrescence, and 
communicates noxious qualities to it. — Ibid. 

33. Taming Rattlesnakes.' — Mr Neale, it is said, has siicfjieed- 
ed in America in taming rattle-snakes, by means of music, soas 
to prevent them from doing any harm. This author asse^ 
that they really possess the power of enchanting animals, or ct 
rendering them motionless through terror : for he says he ha) 
seen an example even in his garden. The effluvia of thes^jep- 
tiles has nothing nauseous fo it. 

34. Geckoes iisedjbr catching Flies. — In Java, the inhabitants 
rid themselves of flies in tlieir apartments by means of geckoes, 
a species of Hzard, named from their cry tok£ and gogok, vrhich 
continually pursue these insects for the purpose of feeding upon 
them. 

35. Heart qftlte Frog usedjur Poison. — The Javanese, it t« 
said, also employ the lieai^t of the frog named Kadok-kessi, for 
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preparing a [Mison- The blood of other reptiles is also consi- 
dered as venomous, and is used for poisoning daggers or kriaaes. 
It is known that the blood of a fn^ is em[doyed by the Ameri- 
caDS for producing vari^ated feathers in parrots : some of the 
feathers are plucked out, and the place where they grew im- 
bued with the blood of the reptile, after which there are produ- 
ced very beautiful feathers of various colours. — Journal de 
Pkarmack, Mar. 1896. 
36. Maraboiis.—The beautiful fealliers so much in request for 
, ornaments, under the name oi Marabous, belong to the tailof cer- 
Uia storks, the Ciconia Marabou. These birds are tamed and 
kept in large flocks in Bengal, and the islands of the great Indian 
Archi]>elago, and aifi)rd so extensive an article of commerce, 
titat many of the natives subsist by it. The plumes of Ctconia i 
^rgaia in Africa, and those of some other species, are inferior 
is beauty, and lfi£s esteemed. 

,37. IrUh CS^-'Mauy facts prove that the {|UBdru|>ed jxipu- 
lation of Great Britain, Ireland, and even of some of the neigh- 
bouring large islands, was, geolo^cally considered, at a ccuipa- 
ively recent period, very different from what it is at present, 
[t these changes do not appear to have l)een confined to qiiadru- 
Is alone ; for particular species of birds, formerly inhabitants of 
B country, have disappeared, and their fossil remains, we doubt 
', will be found in our newer clays, marls, and calcareous 
Otas and sinters. These alteration.s in our native quadru- 
ind birds, must, we maint^n, have been accompanied by 
n^iar changes in the lower classes of animals, and the time is 
not distant when we shall have enumeratedj as occurring in the 
ndwer alluvial dcposites, fossil amphibia, fe« ~ '■e$, and nu- 
merous fossil avertebral s]>eciea, formerly ir 
and waters of our European empire. T 
that not a century passes which is nol 
by the loss of some species, not only . 
plants, and the acquisition of olticrs. 
this subject affords a series of historico-gco 
to many beautiful views in r^ard to tbt; bi 
tliat have taken place, and are still goi 
mals and vegetables, and also tu tlie cU 
most striking of our i-ecenlly loW qiud 




ibe iTVih Elk, the fossil reniaios of which are fouod in alluvial 
depositeB of comparalively modern date. Many years ago, 
akuUs and single bones of this gigantic and elegant species were 
collected and described by naturalists, but it is not more than 
four or five years since nearly perfect fossil skeletons were raet 
with. Of these, two only have been preserved, the one depo- 
Mted in the Royal Museum of the University of Edinburgh, 
the other in the collection of the College of Surgeons in Dublin. 
As the specimen in the JEdinburgh Museum was for a time the 
only one in any collection, we had a drawing and engraving 
made from it, and of which a copy is given in the present num- 
ber of the Journal (Plate II.) It is 6 feet high, 9 feet long, and 
in height, to the top of the right horn, 9 feet 1\ inches. Re- 
mains of this deer have been met with not only in England, 
Ireland, and the Isle of Man, but also in France, Germany, 
and Italy ; and in al] these countries in similar geognostic n- 
tuations, — thus shewing that the species, in all probability, 
lived about the same time in Britain, Ireland, and the C(>ii^- 
nent of Europe. 

BOTANY. ^ 

38. Pluvial Trees. — In the old accounts of travellers in AflR- 
rica, related also by Thevet in his Cosmography, mentionjft 
made of a tree which attracted the vapours of the atmosphra^L 
and resolved them into rain among the parched deserts. TheBe 
accounts were regarded as fabulous. In Brazil there has beeo 
found of late a tree, the young branches of which exude drops 
of water, which fall almost like rain. This tree, to which LeaJv 
der has given the name of Cubea pluviosa, is referred by I^ 
Decandolte to the genus Casalpinia, belonging to the family of 
Leguminosfe, in his Prodromus, vol. ii. p. 483. Other vegeti-. 
bles also, such as Calamus rotang, and the chmbing lianas, tfiie. 
vine, and other sarmentaceous plants, afford drops of water, lii' 
abundance, at the period of the sap, especially when they are 
cut. 

89- Sensitive Tree. — The genus Cwsalpinia, which furnishes 
the dyewoods of Pemambucca and Sappan, also presents a spe- 
des, the leaves of which are nearly as sensible to contact, as the 
sensitive plants of Malabar ; it is the Ccesalpinia viimosoides of 
Lamarck. 
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40. Poisoning ttf PZante.— Vegetables are eusccpiibte of lo^g 
their contractile facully, from tlie action uf the dislilJed water 
of rose-laun^l, as Carradori observed : Tlius, the distilled water, 
OP still more the volatile oil of rose-laurel, destroys the whole 
power of contraction possessed by the capsules of Mnmor^ca 
EJateriwn, and Bahrnnhia hortensis. M. Marcet of Geneva, 
on applying an aqueous solution of opium to sensitive 
and olliers, observed that it also destroyed the action of vegeta- 
ble life. Whence Carradori c ncludes, that plants have oob- 
tFBctile muscular tibre d IM fa et imagines, that vegela- 
bles possess something a I go nervous system, since the 

first of these poisons ope es p he contractility, and the se- 
cond upon the sensibil 1 s in vegetables. 

41 . Legurtmuisa. — By this time, perhaps, the second volume iff 
the Prodromtis Si/stematis universalis Regni vegdabilis is'ra 
the hands of most botanists in Europe; but few, we believe, 
will find it an easy task to study it. The arrangement, althoi]gii 
ftnknded on the principles developed by Brown our countryman, 
and Brown in Germany, becomes extremely embarrassing to the 
student who has not carefully perused these, and other memoirs 
on this difficult order. To obviate these difficulties, and to^x- 
plain the various reasons which induced him to change so many 
of the hitherto almost universally received genera. Prof. De Cati- 
dolle is engaged at present in publishing a separate work'oatFe 
subject ; we allude to the Memmrea sur lafamillc des Legumt- 
neuaes. These memoirs were originally read before the Society 
of Natural HistcJry of Geneva, and were intended to be inserted 
in the Memoires du Mus. d'Hist NatureHe. Their great ex- 
tent, and the number of plates (when r"' there will be 
seventy plates and fourteen memoirs, f- ime of about 
500 pages quarto), prevented such nio effect, — 
"fortunately for the botanists who ■ iiient to 
take that voluminous and expeni . r.nly yet 
had a pruaal of the wx first nm ' .-c. 
neral characters of the Legumii'.i' . 
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vegetation * (Uid tVuctiKuatiun. On boiii of tlicso, Uccandulle lias 
preseated us with an account of all that has been discovered by 
others, or by himself. The following is a concise view of what 
he has said on the first point ; and, it must be recollected, that, 
without the aid of his plates, it is impossible to enter into any 
details. The roots are nearly all fibi-ous and branched, but, iu 
some annuals, simple ; sometimes they arc tuberous, and sub- 
ject to three different modifications, The stems are exceedingly 
varied, from a tender annual to a tree of sixty feet high ; but 
the branches are usually either longitudinally striated or angled. 
The leaves seem to present very striking differences. The fust 
leaves, or lobes of the cotyledons, are either opposite or alter- 
nate ; but, in maturity, the leaves of nearly all the species of 
the family are alternate. As to their composition, they are either, 
(J.) simply pinnated, without an odd one ; (S.) simply pinnated, 
with an odd one ; (3.) palniated ; (4.) twice or thrice pinnated, 
which have very rarely an odd leaflet. That the number of times 
the pinnation takes place is irregular, Decandolle happily illus- 
trates in Plate I. by the genus Gleditsia. M. Dccandolle denies 
that the Leguminosw have simple leaves, but he enumerates six 
different ways by which a leaf really compound may be taken at 
first sight for a simple leaf. It has been long known, that what 
many take for a simple leaf in this family, is only a dilated petiole, 
or what Decandolle calls a pkyllotUum. The hairs and glands 
on the LeguminoBje present few variations ; but the spines very 
many. — On what regards the fructification, we must refer to the 
book itself Of the disposition of the flowcra,^lhe soldering of 
the sepals and petals, their regularity or irregularity, the com- 
binations or number of the stamina, we can give no short ac- 
count ; nor shall we enter upon the proofs brought forward that 
the Leguminosa?, when they have only one carpel], have so 
only by abortion of some others. The second memoir is on the 
germination of this family. Tliis memoir is full of interest, and 
tends to shew that the, germination ought to be closely attended 
to in the classification of these plants ; and we are even furnished 
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by the autlioi' witli an arrangement which might be durivcd solely 
fl'tHD the germination ; in some cases it is artifiuial, but for the 
moK part natural. The comparison of the Lognminosiu with the 
Amilies with which they are alhed, occupies the third meinoir. 
Their relation with the TerebinthaceK and Rosacea are fully 
pmnted out ; but although we have no wish to unite them with 
^tber of these two families, it scarcely appears to us that any de- 
finite characters are yet pointed out, which can be at all of service 
to the student of the artificial method. We believe, however, 
that this will be again taken up in a future memoir. The fourth 
memoir is on the mutual relations of the LeguminostE, and their 
subdivieions. The iilUi memoir contains a review of the tribe 
called Sophoreie, while the sixth is devoted to that of the L,o- 
te«. These two last, to many, are the most interesting that 
have yet appeared : each genus is passed under review : the 
chu-acters of the new or little known genera are developed ; and 
if the old ones are divided, or the species changed to others, the 
reasons are entered upon. We understand that, in the subse- 
quent memoirs, other tribes will be treated in a similar n 



^V^ On the llabilily of English Silks and Cottom to become 
Jbded ; and on the stiperiorily of the Silks of France, and the 
Cottons of India in thai respect. — The cause why English silks 
or satins do not retain their colour or whiteness, so long as those 
of French manufacture, cannot reasonably be attributed to the 
change of climate, as, in that case, it should equally affect botfi. 
Silks or satins of French manufacture will be found as fit for 
use, after a period of twelve or fifteen r 
ported; while those manufactured in ] 
completely changed, as to be rendered 'l|j 
dress. The white ^^11 have assumec 
and the coloiireil will be found to h 
is probable, that the fault originateSr^ 
the method used in extracting tfae val 
silk : and, perhaps, also froc 
cess cf bleaching it afterwards, 
that so delicate an article as 8ilk> it 
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from exposure to the action of sulphurousacid gas, 
in acid, according to the degree of strength or purity of the sub- 
stance used, as well as from the length of lime the article is sub- 
mitted to the action of the gas or acid. The silks manufactu- 
red at Madras, are all of an imperfect white, but last much 
IfHlger than English or French. The coloured silks are scarce- 
ly inferior, and stand as well as the best of European manufac- 
ture. The scarlet, purple, orange, and other silk shawls, from 
Bangalore, are really beautiful, and the colours permanently fix- 
ed. It is also worthy of remark, that the English long-cloths, 
muslins, jaconnets, &c. never retain their original whiteness for 
any length of time, but assume a yellow tinge, which they do 
not recover by any process of washing. Some pieces, after a 
few vashings, are full of small holes; and it is an incuntestible 
fact, that one piece of good northward 36 Penijum, will wear 
out three pieces of the beat English long-cloth. No chemical 
process is used for giving their cloth an artificial wititeness : 
they are delivered from the loom dirty and brown, and when re- 
turned from the washerman are as white as snow. The ad- 
vantages which the English cloths possess, are, that they are 
much cheaper, and have the threads of a more even texture, and 
more regular. If some more attention were paid to the mode 
of bleaching, there is no doubt, then, that they would be of 
much greater consideration, and in more request than they are 
at present. The mode in which the bales of cotton for exporta- 
don are usually packed, may also in some measure account for 
the evils above mentioned. It is the general custom to com- 
press a considerable quantity of cotton into a very small com- 
pass. This is effected by means of strong, massive iron frames, 
and powerful screws of the same metal, so that the cotton is 
found to be almost a solid mass. Although much space may 
be thus saved on ship-board, it is probable the cotton must be 
in some way injured. If this be really the case, the natives have 
decidedly a very material and obvious advantage in the manu- 
facture of cloths. — Abridgedjrcrm, a communicaium in Gill's Re- 
poritqrg. 
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COMUERCe. 

. 48. Fisheries of Newfoundland and Labrador. — The Ameri- 
cans send about 2000 fishing vessels to Labrador alone. Allow 
that each vessel takes away 1000 quintals offish, = 2,000,000 
quintals = 100,000 tons; each vessel carries from 12 to 15 
men, = 25,000 to 30,000 men ; the number of seamen required 
afterwards to carry this fish to the various markets in the two 
hemispheres is very considerable. They carry on the fishery 
extensively at other parts here. — The French employ many 
thousand men in this fishery at Newfoundland; and a propor- 
tion of seamen to carry part of their fish to markets. — The 
British: The resident fishermen of Newfoundland are not equal 
in number to il-e American fishermen who come to the neigh- 
bourhood to fish. About 4000 British seamen are employed to 
carry the 60,000 tons of fish to market. — W, E. Cormack, Esq. 
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List of Patents sealed in England Jrom 4ith Febrvary to 8th 

May 1826. 
1626, 
Feb. 4. To R. Itioa, Bowstead Hall, Cumberland, for "^ a new Condenaiiu 
Apparatus, to be used with the iipparatuB now employed for ma- 
iling Vinegar." 
7. To J. C. Gamble, Dublin, chemiBt, Tor "an Apparatus for the Con- 
centration and Cryatalliaation of Aluminoua and other Saline and 
CrjBtallisable Solutions, part of wliicli apparatus may be applied 
to the general purpoEiea of evaporation, diatillation, iDspiagation, 
and desiccation, and especially to the generation of Steam." 
To W. Mavhew, Union Street, Soulhwark, and W. White, 
Cheapaiiie, hat-manufacturers, for " an Improvement in the oia. 
nufacture of Hats." 
To H. EviNH, harboucmaster of the port of Holjhead, North 
Wales, for " a method of rendering Ships and other Vessels, whe. 
ther sailing or propelled by steam, more nfi i '■«]ger 

by leakage, hilgeing, or letting la water, tlu i. 

structed." 
To B. Cook, Birmingham, brasa-fbunder, 
mating Files of various descriptions." 
1 1. To W. WAHaEN, Crown Street, Finsbuij 
menta in tlie process of extracting ftom 
dicinal substances or properties, known 1 
and Cinchonine, and preparing tbe v 
substances may serve 
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To J. L. HiooiKs, Oxfiurd Street, for '^ Improvements in the con- 
struction of the Masts, Yards, Sails, Rigging of Ships, and sasaller 
Vessels, 'and in the Tackle used for working or navigating the 
same.** 
18. To B. NxwHARCH, Cheltenham, and C. Bokncr, Gloueester, bra- 
zier, for ^ a mechanical invention to be applied for the pnrpose 
of Suspending and Securing Windows, Gates, Dck>r8, Shutters, 
Blinds, and other apparatus.** 

To J. Walter, Luton, Bedfordshire, straw-hat manu^turer, for 
'' Improvements in the manu&cture of Straw>plait, &r making 
Bonnets, Hats, and other articles.** 

To C Whitlaw, Bayswater Terrace, Paddington, medical bota- 
nist, for ^ Improvements in administering Medicines by the 
agency of Steam or Vapour.*' 

To A. BiTTFUM, Bridge Street, hat-manufocturer, for ^^ Improve- 
ments in the process of making or manufacluring and dyeing 
Hats.'* 
25. To J. Fraser, Houndsditch, engineer, for '' an improved method 
of constructing Capstans and Windlasses." 

To B. Newmarch, Cheltenham, for ^' certain inventions to pre- 
serve Vessels and other bodies from the dangerous effects of ex- 
temal or internal violence on land or water, and other improve- 
ments connected with the same. 

To B* Newmarch, Cheltenham, for " a Preparation to be used 
either in solution or otherwise, for preventing decay in timber or 
Mher substances, arising fhm dry-rot or other causes." 
Mar. 4. To J. Fraser, -Houndsditch, engineer, for " a new and improved 
method of distilling and rectifying spirits and strong waters." 

To 11. MiBOLEY, Horsforth, near Leeds, for " a Method, Ma- 
chine, or Apparatus, for conveying persons and goods over or 
across rivers or other waters, and over valleys or other places." 

To G. Ahdertok, Chickheaton, Yorkshire, worsted-spinner, for 
** Improvements in the combing or dressing of Wool and waste 
Silk." 
14. To J. Neville, New Walk, Shad Thames, engineer, for " a new 
and improved Boiler or Apparatus for generating Steam, with 
less expenditure of Aiel." 

To N. H. Makicler, Great Guildford Street, Southwark, chemist, 
for " a new Preparation of Fatty Substances, and the application 
thereof to the purposes of affording Light." 
April 18. To J. BiLLiyoHAM, Norfolk Street, Strand, civil engineer, for " an 
improvement or improvements in the Construction of Cooking 
Apparatus." 

To J. RowBOTHAM, Great Surrey Street, Blackfriars Road, hat- 
manufacturer, and R. Lloyd, Strand, for " a certain method of 
preparing, uniting, combining, and putting together, certain ma- 
terials, substances, or things, for the purjiose of being made into 
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liHta, cap9, bonnets, clioka, coats, trowaers, mid for wi^aring ap. 
pirel in genernl, and various other purposes." 

22. To W. Wood, Sumraer-Hill Grove, NortbumberUnil, for *' an 
ap|iaratuB far ileatroying the iiiflBmniable sir in mines." 

23. To J. P. U11.LESPIE, GrOBvenor Street, Newington, fur ''anew 
Spring or combination of Springs, for tlie purpose of forming «n 
elastic reuBting medium." 

To 8. Bbown, Eagle Lodge, Otd Brompton, for " improvements 
on in engine for effecting a vacuum, and tlius produdng povers 
by wliicii water maj be raised, and maciiinery put In motion." 
To F. HAXLinAr, Ham, Surrey, for " an apparatus for preventing 
the inconvenience arising irom Smoke in Chimneys." 
37- To J. Wn-LiAMS, Commercial Road, ironmonger and ships' fire- 
hearth manufacturer, tor "' improvements on ships' hearths, and 
apparatus for cooking by steam." 
To W. Choice, Strahan Terrace, auctioneer, and B. Gibson, 
White Conduit Terrace, builder, Islington, tor " improvement!) 
in machinery for making bricks." 
2)1. To C Kennedv, Virginia Terrace, Great Dover Road, Surrey, 
surgeon and apothecary, for '■'■ improvements in tlie apparatus 
used for tupping." 
Mnv 2. To .1. GouLDih'G, Comhill, I.onilon, engineer, for " improvemenCi 
in the machines used for carding, stubbing, sUvertng, roving, or 
spinning cotton, waste silk, short stapled hemp and flax, or any 
^^^T other fibrous materials, or mixture thereof." 

^^^F 6. To A. BuFFiTBN, Javin Street, hat-manuGicturer, and J. Mac- 
^^^V CASDT, Cecil Street, Strand, for <■ improvements i 



\ 



To Sir R. Sepfimos, Somerset Hoiise, for " improvements in the 

construction of Fids, or apparatus for striking topmasts and top- 

gallantmaats in ships." 
To W. FsNSEB, Bushell Rents, Wapping, carpenter, for " nn ini. 

provement in machinery for curuig smoky, and cleansing foul 

chimneys." 
To A. Alj-abd de la Coubt, Great Winchester Street, for " a 

new instrument, and improvements in certain well-ltnown Instru- 
ments, applicable to the organ of sig^t." 
To J. ScBAJ-LEB, Rc^^t Street, ladies' shoemaker, for " Improve- 

menta in the construction or manufacture of clogs, paltens, ot 

substitutes for the same." 
a To £. Heahd, St Lconiu ' chemist, for " a certain 

new compositaon to be -?of n-aahing in sea and 
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List of Patents granted in Scotlandjrom SOth March to 26(A 

Maff 1826. 
lese. 

Mbt. 20. To WiLiiAM Thommn and Jamea Thohion, of Fountalnbridp 
Street, Edinburgh, cabinet-maliera and jatners, far an invention 
of" a Series of Machines, and certain Implements and Tools ca- 
pable of perTormingenbinet-nlalters' work, joiners' work, and car- 
pentry work, and which machines and instruments or tools nay 
be applied with advantage to variotis Bimilar purposea" 
21. To WiLT-iAH Ebskike Cocbhane of Regent Street, in the county 
of MiddleaeK, Ibr " an Improvement in certuiD Cooking Appa- 

i. To Samuel Bhown of Eagle Lodge, Old Brorapton, in the county 
of Middlesex, gentleman, for " certain Improvements on hia for- 
mer patent &r an Engine or Instrument for eUecting a vacuum, 
and thus producing powera by which waters may be raised anil 
machinery put in motion." 

To Henry Richahdson Favshawe, of Addle Street, in the city 
if I^ndon, silk-fflUbosseT, foi " an Improved Appanttuo tomfin- 
ning, doubling, and twisting or throwing silk." 

To John Mabtiheau junior, of the City Road, in the county of 
Middlesex, engineer, and Hehry William Svitb, of Ljlurence, 
Pountney Place, in the city of London, Esq. for an invention of 
^ " certain Iniprovement.s in the manufacture of SteeL" 
I. To William Parh, of Union Place, City Road, in the cminly of 
Middlesex, gentleman, for " an Improvement or Improvements 
In the mode ofpropelling vessels Hirough the water." 

To Joseph ALEiuHsaR Tatlor, of Great St Helens, in the litj 
of London, gentleman, for " a. new Polishing Apparatiu Ar 
household purposes." 
I. To TnANcrs Molineuk, of Stoke Saint Mary, in the county of 
Somerset, gentleman, fbr " an Improvement in Machinery fra- 
spinning and twisting silk and wool, and fur roving, spimdng, 
and twisting flax, hemp, cottou, and other fibrous substances" 

Tu Alexanseb Lamb, of Prince's Street Bank, in the ci^ of 
London, and William SiiTTiLL,of Old Brompton, in the coun- 
ty of MHdleaex, flax-spinner, for " Improvements in machiaepy 
ibr preparing, drawing, roving, and spinning flax, hemp, uiil 
waste Bilk." 
I. To Thomas Suaw BaANDRETH of Liverpool, in the coun^.,af 
Lancaster, Esq. banister at law, for '' an improved mode of.Hjil- 
Rtructing Wheel Carriages to be used on Hail-roads, or for other 
similar purposes." 

To JoasFs Eve, of Augustus Georgia, in the United St&tei of 
AmericBt now residing, in. Jewiu Street, in the city of Londm, 
engineer, for " an improved Steam-Engine." 
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graphical Memoir o/' the Lite Chiiibtijis Smith, M. D. 
Naturalist to the Congo fCxpedilion. By Bnron Lropoi.d 
^VoN BncH, 

HBisTiAK Smith, son of n wealthy pruprietor in ihe neigh- 
bourhood of Dram in Norway, was born on the 17th October 
1785' Under the prudent management of his father, his talents 
were early unfolded ; and in his fourteenth year, he was sent to 
the school at Kongsberg, which enjoyed a well-merited repu- 
letion. Here he made such progress in his knowledge of the 
ancient languages, that, in a short time, he wrote Latin with 
almost us much facility as bis mother-tongue. As early as 1801, 
hi» father sent him to Copenhagen, where the celebrated Vahl, 
soon finding what a profl<nent might lie made of him, became 
his counsellor and fhend, i detennined him to devote himsell' 
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310 Biographical Memo'ir if the lale Christian Smith. 
Copenhagen, could prevent liim from accompanying his friends 
Hornemann and Wormskiold on their botanical journey into 
Norway. Tliey cxpioral some of tJie most impervious valleys 
in the country, and made a niimher of new discoveries ; and 
when, in 1807, the hieaking out of the war between Denmark, 
England and Sweden, obliged the friends to return to Copen- 
hagen, Smith proceeded again into the mountains of Tcllematk, 
and brought from thence so many unldiown mosses and lichens, 
that, from that time, he became known to all the botanists of 
the north, and his reputation among them waa thereby fully 
established. 

Want of scientific resources brought him back to Copenha- 
gen, during the misfortunes of his native country. No sooner, 
however, was quiet restored, than lie hastened again into the 
mountains of the north, and undertook, in 1812, a roost arduous 
journey through Tellemark and Hallingdal, over the chain of 
Dioant^ns down to the west coast. These mountains were little 
known, even in the counti-y itself. Their height had never been 
measured ; their productions never been described ; and little 
more was known of them than from the accounts of the fatigues 
and dangers to which the peasants of Hardanger were expowd, 
when they proceeded with the productions of then- calleys over 
the range to Kongsberg. Smith, inciie<] in the highest degree, 
by the striking and comprehensive views of Humboldt regarding 
rhe geography of plants, which have had so decided an influence on 
r{\e researches of bolanists, e^tamineil these mountains in the ca- 
pacity both of an atteutive naturalist who generalities and cdrb- 
bines, and of an experienced botanist, from whose notice ttte 
minutest plant does not esc«pe ; and wae thereby enabled to give 
a narrative of this journey, which will ever remain one of \he 
most ifistructive and remarkable for phymcal geography ♦. . i 

In it, he places the mighty uifluence of the neighbourhood wf 
the sea in a clear light, and the very remarkable distiiictiMi 
thence arising, between the climate of the amtinent and tbsrt bf 
the sea-coast. To the severe winter, on the east side, tumaKr 
sncceeds, in a few weeks, with continual clear and serene we«- 

. ■ TopographiBt-statiatiske Samlinger, iidgivne Seisfcabet fiir Norgw, vel 
dan Beeli 2 det Binii. Christiana. Iti;. 
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. ifcer. The siin of an almost perpetual day calls foitK a multU 
ttide of leaves and flowers, which would scarcely be expected in 
■» narthern a latitude. On the contrary, on the other sdde of 
Ike mountains, the sea always open, moderates the severity of 
tbe winter, and the constant winds from the west and south, 
cOBOtng over the ocean, heighten the temperature of the coasts. 
But they cover tliem, at the same time, with fogs and clouds, 
vfaich intercept the genial influence of the sun, and thus permit 
to the warmth of summer a short duration, and limited e&ct. 
Smith shews how mucli this influence manifests itself, in the 
productions of vegetation in the different heights at which 
ti^es grow, and the limits of perpetual snow. For these, in 
imet, are much more determined by the warmth of summer than 
hy the cold of winter; and hence, when their various heights 
Ve ascertained, we gain a pretty accurate knowledge of the 
ttale of the valleys and plains below. Smith first ascended 
Goustafleld in Tellemark, the highest mountain in llie south of 
Norway, and found it 5886 Parisian feet high ; and the snow 
line he ascertained at about 4740. On the great chain which 
separates Tellemark from Hardanger, the snow line did not 
reach to 4C50 feet ; and on Folgc Fonden in Hardanger, which 
is almost surrounded by arms of the sea, it had sunk so low as 
4036. A great number of annual plants, liowever, and such as 
are able to endure the severity of the winter, but which, at the 
some time, so soon as the sap has ascended, require uninterrupt- 
ed warnitli, to put forth leaves and flowers, is found on the east 
aide, and wherever the snow line is at a considerable elevation. 
Such bushes and pknls, on the other hand, and all sud) as re- 
tain their leaves in winter, or at least as shed tlicm late in llie 
season, but which require no great warmth in sui ' 'r 

support, flourish especially in the softer and mor 
of the sea-coast. The former enjoy the clim 
Russia, the other of the flats of England uid 
the appearance of the birch alTords a veryi 
example. Vigorous enough to set the St 
winter at de6ance, it requires, however, ttni 
to put forth its leaves ; and when these atv 
so tender that the shglitcst return oiimLv 
geihcr destructive to the growth 
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915 Biographical Mfmuir nfthc late Christian Smith. 
of liiL> coast is uot well sailed to it, oad the limits ut' its growtb 
will sink, on that account, in proportjon as the warmth of the 
summer is diminished. Smith ^ewa this witli the barometer tu 
his hand. He tijuad the limits of the birch in 60^° northiati- 
tLid«, to be at the height of 3384i Parisian feet. §ome njiles 
forther on, iu tbe direction of th^ great mountain chain, birdie; 
already disappear at the heigh to!' 0^25, In descending tuivai'^ 
the aeo, over Uiensvong, ita limit is found to be S8,0S. Wn the 
west. side of Folge Fonden, it descends to 1837- Xastlyj i(|is 
bund at only 177C, ,on tlio Goeimequiting, near Tuse, whj^ 
lies widiin sight of the ocean. Here the bii-eh can only ^ 
half of, its.hejglit on tlie east side. . With lhi.= wavnjth.i^.^^] 
in^ra hovfTver, disappear the magnificent forests of pine (ajj'i 
io ihcBalieys are no longer to be aeenillie sliowy fltuwens of J|Ij 
situnii Lycoctonum,'of Pediculai'ib sceptrum CatoUnufg, or of 
PedicuLai'iS'Oederi, otherwise so copimon on the eastern ^i^epf 
l>io(Kway.^ There is no longer to be found iVodroijieda l(j;p- 
n«>ide», I MoHKicsia. WEruIea, Primula stiucta (Iloro.J, Lychflj^ 
»pe{tA]a,.V'iola bilLdi-a, Aira .siib^picuta, Carex rotondata. Jun(»f:« 
airountiK '^Vahl), Splachnuin serratum, .luteiim, rubrujn, ;i^p. 
plniUs.ttJiieh unite the east side: of Norway with IlAi^ia. tfi)d 
i^beria. ' On llie other Itandy the vegetation of Scotland app^af^ 
M the mouxitainsof the west side- These .are quite cuye^:gd 
ttUh thftiScols fir (Pinus syUestris), while tlie vales in the ueigli- 
bourhuod o^ the sea are adoi'ned wiiii the beautiful Dig^ialiii 
purpurea, which is unknown in other parts of Norway. On the 
declivities of the hills, Hieraciuni anrantiacum spreads lis gul- 
den flower, and Senliana purpurea is of frequent occurieii^ip, 
which no one would scarcely have expected to find b^yc^<.^,f^ 
Aip?. Buniuni bulhocastanum, Anthericum osaifragui^,^,^^ 
duHi angiicum, Chrysosplenium oppositifolium, Centaurf^.))*- 
gra, Hypericum pulchruin, Erica cinerea, Rosa spinosijtsww, 
Lycopodium inundalum, all plants which would be spughtf in 
vain where the biich ascends to 3000 feel high, but whjtJ^ are 
common in the British Isles, are not unfrequent .and ol^ci),qfii|^ 
common in the districts on the sea-coast of Norway. Even Hex 
acjuilblium and Hedera hchK, which cannot survi^ 
in a great part ftf (iermany, thrive excellently on ihe wast 
. pt'-lbis country. . 
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4:'- After Smith has unfolded with perspciiity nrcumslances 
Jd^fdly instructive for the natural history of the globe, as for 
.tte culture of trees and plants in a given climate, he directs his 
"AlHrrse to the magnificeni glaciers of Justedal in Lat. 61^°, and 
^Ws alnaost a complete description of them. Th«nce he beat 
a/d *^ Uirougli the vale of Waldera; back to his native rtfj^'flf ' 
"biftiB. '■''^'^' 

'''This journey excited attention. The Pairioiic Society, «ottl 
Vinced of the utility of such imdertakings, enable Smith, in 
IBie following year, 1813, to attempt a similar one ; and he en- 
T^jed on it with pleasure, because the interests of scient^e ap- 
p^eA to be thereby identified with those of his country. I>u- 
™g the greater part of the summer he pcramlwilated the rnouti- 
"iiihs under 69" of latitude, lying Iwtween the valleys of Wal- 
i&fs, Guldbrandsd.tl, and Romsdal, which, from their hagitt, 
«ktint, and solitariness, had remained so mucii unknown, cveii 
ifcthe nearest inhabitants, that Iwretofore they, with the vaHcys 
tttey inclose, cotild be very imperfectly designed upon ihenmpi)). 
■The Flora of Norway hereby gained many new specius tvMch 
had not Irefore t)een observed in this country. In the end' of 
summer he descended into the imposing valleys of Rorafldul, 
to occupy himself with the productions of the sea, iti the neigh- 
iiourhood of Moldc ; and the advanced jieriod of the seasort did 
not prevent him from twice crossing the chain of the Dovrcliild, 
as far as the Nomadic Laplanders. Every whi^re, on these 
excursions, hecollectcd the inhabitants of the higher valleys, and 
(a'iighl them the distinguishing marks, Value, and properties of 
the' lichens that cover their mountains. He Mwwed' them the 
process how to make a wholesome bread fi"oin 1 is, 

which is at once nutritious and pleasant lo4he 
suadcd them to reject the miserable rceourcea 
vMth RUfiports a wrclrhed existence nt tW 
The'ettd of the year b rough I him back toT 
"llfekiss of his father, a stiort whileaftwl 
th possession of a small fortiine, tthfdi, ia hU t 
hot btftter employ than by seeking lo impi 
rrigrt travel, either by the stthly rtf nattrw 
the learned; His nominati'Jii as' PWft*! 
newly instituied Univrr.eity nt ( 
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piirixwc ; for all the fruits of hU journey were lienceforlh de- 
voted to the new botanic garden, which he regarded as his own. 
No Booner, therefore, had he landed in England at Yarmouth, 
and reached London in July 1814, than he set alwut procuring 
A>r the garden a well qiiahfied and experienced gardener, and 
had the good fortune to find one in the person of a country- 
man of his own, who had been trained in the excellent institu- 
tion at Kew. This lucky circumstance had a decided influence 
on all his later researches, fw, after the departure of the gar- 
dener, he considered the garden as already arranged, and to it 
all his cares were henceforth directed. Convinced that every 
thing in Christiana would be carefully attended to, he collected 
and purchased whatever he considered in the least adapted to 
it ; and all the arrangements of English gardens acquired 
double value in his eyes, when any part of them seemed to be 
applicable to his own. The advanced state of the season, how- 
ever, did not permit him to remain long in London. In Au- 
gust he went to Edinburgh, and a few days thereafter to the 
Highlands of Scotland, to have an opportunity in particular of 
examining the mosses peculiar to the country. He visited Loch 
Tay, ascended Ben Lawers, surveyed the celebrated Shehallien, 
and penetrated as far as Ben Wyvis in Ross-shire, a* place but 
seldom visited. Then he ascended Ben Nevis, the highest 
mountiun in Scotiand, saw the venerable naturalist Dr Stuart 
■t Lusa, and returned to Edinburgh after an absence of five 
weeks. The profound knowledge of cryptogamic plants pos- 
sessed by Dr Taylor, called him from hence to Dublin. On 
returning he passed through Carlisle, Cumberland, and WaleBi — 
and, after a short stay by Liverpool and Oxford, anivedi'MH 
London in the month of December 181 i. '^^k 

The Congo expedition, after he had fairly resolved to ate* 
company it, had filled him with the greatest hopes. These ap^ 
peared to be the more confirmed the iarther it proweded. CB[k 
tain Tuckey was a man of a scientific education, and of gr^at 
politeness, whose society afforded him both pleasure and in- 
GtructJon. Willingly would the former have granted him a few 
days to examine St Jago, one of the Cape Verd Islands, where, 
on the 9th April 1816, the ship cast anchor for the first time af- 
ter her departure from England, if his instructions, as well a> 
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fan om wish, had oot miuk il his duty, to badeo tlie arrival uf 
the expedition id the Congo. The little, however) whicll SuitJ) 
saw, in a angle day, oa ihe mouniaius of tlte ialatid, fiirnis a 
flQnsiderable addiltun Ui our knowledge. In July ihe ships 
xeached the moittli of t!ie Congo. Ca^itain Tuckey saileil up 
the river as far as was practicablf, but even iheir progress in 
boats was sooa arrested by rapids ; vbereupon lie Uetennined 
to advuice along the river by land, with a company of forty 
men. The excellencie of the climate i^ilil«ted the undertaking, 
ood the vegetatiou becoming always ridier and wore beautiful, 
inflamed the zeal of tbe indefatigable botanist, ** Every ihiag 
is aev,'" he wrote in his journal ; " one can cmly collect and W- 
bold ;" and, truly delighted witJi the river and the mouotaiya, 
be was quite confounded when tbe Captain declared it tn be aa- 
cessary to return. The hope of obtaining sutHcieot EL)ppUe|i 
eitlier from the negro inhabitauls or from the cliace, had &y 
lively failed ; the stores they had carried with them uid not ad- 
mit of their ^vanciug farther : it was even too lal« to return.! 
their provisions no longer sufficed to bring theni to Ujc sliipV 
ancliorage. Want, anxiety, hunger, fatigue, pntluced nl last 
a fcvcr, which spread rapidly and consumed their yet remaiu- 
ing strengUi. Sniilh sought to miuntain himself by livelin.ew,l>f 
spirits. Always cheerful, he ing[ured others al^u with cuuragp, 
and wished even to animate them by his example. But this he wa? 
no longer able to do. Whenever he bad made a few steps he 
fell down, and at last could no longer roi?e himself. He was ob- 
liged to be carried, and even in this condition lie constantly en- 
couraged his remaining companions, always cberisiiing the best 
hopes for them all. In tlus manner he and Captain Tuckey, 
with a few attendants, reached, on the 17th September, the 
place where the Congo lay at anchor. On the ISth both were 
put on board the transport Dorothea, whiuh afforded them 
greater convenience. Captain Tuckey died soon after. Smith 
was very much depressed, and very weak. On the 21st, the ' 
gardener Lockhart (from the garden at Kew) came to him, and 
heard him speak much and long in Norwegian, which he did 
understand. This was considered to arise from the heat of 
fever, and medicines were offered to him. To which he mgi 
answer, very distinctly, in the last words he was heard to 
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916 Biographical Memoir of the late Christian .Vmi 
ter, " I have demanded what could be useful to me, 
not been pven." 

On the S2d September, a few momentE after the Dorotheaf^ 
had weighed anchor, he died, far from relations and iriendS) ' > 
and attended by no sympathising soul. His rcmainG vera sui 
in the river, with the customary ceremonies, at the plu 
has been called " The Tall Trees." 

His collections and journals have been saved and used toia 
vantage. There could Ecarcely have been fi more splendid un-ti'^ 
nument erected to the memory of thie lamented naturalist, tbaira^i 
the distinguished memoir of Robert Brown, respecting SmithVIth 
collections and observations in Congo. He thereby occupie^yj 
as 18 remarked also by Brown, an honourable' place among thiegi 
band of northern naturalists who now encircle the whole of -Aftv^i 
lica With their discoveries, from Egypt to the coast of Barbatjr^it 
thrcmgh Morocco, Guinea, and the Cape, liack again tu tbenH 
Hed Sea. For since Smith, by his discoveries in Congo, baBnd 
filled up the gap which formei-iy separated Guinea from tfaeisi' 
Caj>e, in respect of our knowledge of African plants, the cbolg 
ser\-ation8 of Hasselquist, Vahl, Schousboc, Afzelius, Tonoiiigjirt' 
Isert, Smith, Sparrmann, Thunberg, and Forskaal appear wkb 
increased interest, and, associated with these distinguished aat^nn 
tundists, Stnith will always be named with peculiar honour at^ia 
renaWn, as one of iJie martyrs of botanical science *. , ■JiH 

■lit o) 

Description ^the conienls of a Tmnuhts in the Parish of'Strifl) 
neaa, Islarui ofSanday. By William Wood, Esq. i 
Island of Sandft^, (Oonuniinicated' b^ Iki.1^!ix,«MM<^ 
«). . ' 

ifflrfgH 

A BIS tunnilus, like Biany of the same outward appei^rfu^fi^Q^ 
was situated on the slope of a gently nsiiig ground, dm^^^^ffi^^ 
head of a fresh- water loch, which is commonly dry dui'ing, ,|]tB . 
summer months. It was about a mile f^om the sea, wid) i;j^g 
grounds intervening. It was nearly cicculiu' at the bpttc)n,.aad 
approached gradually to an apex, which appcared.os if suiik 

• From Leiipolil Von Biich'S " rtvaipnlislie Beschreibftngdir 'SiMo- 
iK-hcn Iniehi." 4». Beritit.'nH. '"^ ■"■ 
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about a toot. It meaaLued e(gbty-£ve feet across at the base, 
and not mud) above eix feet in height at the highest part, wbidi 
was » little removed from the centre, in a northwest direction^ 
It was covered with short grass. One or two more tumuli are 
in the imniediate vicinity. The ground around is mostly I^Vt.l 
ren moor-laud. ,., jrti 

The cottars in the neigbbourhood have^ for four OE-J^m^r. 
years past, been occasionally removing earth and stoon from 
the edge of the tumulus,— tlie earth for improving their Uttle 
patches of laud, — the stones for building and repairing; JiiU 
dikes. They have never seen any r^utar buildiag tiU , tUs 
Bunmer ; nor have they found any thing but wliat they were in 
eearm of— earth and sttmes. An old man, indeed, sometntwtli^ 
ago, found, a few faet from the edge of the tumulus, a cii^ gf^,, 
black earthenware, large enough to go round hisw, ristj 
finely poltslied and very Imrd, according to his a43countt..Jbw. ) 
broke it to ascertain its coHipueition, and has uucelost it. Ifh^im 
same man also deecnbea a veiincl or drain running at right'SQ^ift 
^eaiwitli the diwn we discovered ; it was on the soutJi-east ofr' 
the tumulus. i,j;., , 

The tumulus, 1 have already hinted, waa formed of. sto^^^i 
and earth. The stones were mostly rounded stones frofn^tMjn 
Hea^ore, and seemed all to have been subjected to .|ltftHCti<Hi. i^ ; . 
fire ; the ear^ was black, and in many plaees. aixed with aaiitti. 
After removing many cart-loads of stones and cartli, we came 
to the building, a ground plan of wliich I liave attempted, 
(PI. III. Fig. 1.). and which I tahall now deecrilje a£ accurate- . 
ly as I can. 

The principal part of the building consisted <jf one square 
apartment, in one »md of which there was a fire-place R ; on the 
right hand side it communicated with a small cell ; a drain a a 
commended nearly at tlie fire place, and ran in a soutli-east di- 
rection tj^ards the loch ; at the outer extremity of the drain b l> 
wasanitfter small cell. ' 

Th* Bimensions of the principtd apartments may be judged 
of from file plan, The height of the walls we could not ascertain : 
th^ were, when we examined tiiem, about three feet high, and did 
not jj^>car ever to liaic been much higher : they weie two feet 
thick, composed of roughly dressed stones, cqniented with clay ; 
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in the inside a flst Stone, six iudtn thick, and about f^es foot 
bvoitd, reaching t'rom A to H, stood on edge; it ««s also ca- 
meirttMl to die outer wall with clay. A]l the vrallu (if the [»ia- 
dpai apartment were thiw lined, (rxcejtf at the fia>-pla(K. 

A epoce, the breatlth of the drain, Iwtwei-'n B B, waa left, 
evidently for a door ; there was no appearance of a window i» 
(my part; nei^er was there any thing like a roof. 

The walls at the fire-place were built, like ths other walU, 
from the ground to the height of a foot and a half; when ano- 
ther form of building commenced^with large Hat stones, without 
nment; they were no placed, that the one above overlapped the 
«nebelowaniIlcho^t^vo, thus gradually (XMitracting thevqit^lill 
at last, at the height of five feet, only an t^i^ing, six otj aewen 
iiujiss wide, was left. The vent hod only three sides, or retbo' a 
back wall and two side walls ; it was open next the pasncapsl 
apartmeut. The fire-place itself was raised a foot trom tM 
floor, built of rou^ stcmes which had suS'ered from strongrlieat: 
they crumbled dou-n on being rubbed between the fingers. At 
one side of the fire-place was a large stone £, 4s if fur a tftble 
or seat ; at the other side a small semicircular recess Li, The 
floor of this apartment was composed of clay, whicb appears 
to have been taken from the loch already mentioned, where it 
sbounda. 

The drain, which commenced near the iire-plwe, was only 
a few inches deep, built with rough stones of various sizea, and 
covered with ftag-stones level with tJie fioor; it contained acon- 
siderable quantity of very fetid water At the outer end of ika 
drain there was a small cell {e) ; it had no communication with 
the drain ; the sides of it were formed of four flat stones, about 
two feet high, set on edge, and not cemented together. The bn^ 
torn of it was considerably below the le^el of tlie drain, and 
formed of clay. 

The c«ll Q liad one dde open to the principal apartoient i it 
was Imed on all sides, top and bottom, with flag-stonoi, esoept 
theopening,whicll measured about two feet six inches both ways; 
the depth of this cell from the level of the floor of tlie principal 
apartment to the bottom, was two feet five inches : from the top 
of the cell to the bottom four feet eleven inches. Outside of the 
flat stones there was a rough wall, built as in the principal apart. 
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ment. The flat stone forming the upper half of the back of this 
cell, was perforated at its lower edge, with a semicircular aper- 
ture (p), three inches and a half in diameter, which communi- 
cated with a passage about a foot square, covered partly with 
a flat stone (O), and partly open. One side of this passage was 
formed by a large atone (P) ; the other side was formed by the" 
wall built at the back of the cell. The semicircular part marked 
io the i^an with dots, (..„ooo) being in a very ruinous state, 
could not be examined aocuratdy, but there has beeo Bame 
building at this part 

The whole of the inside of the building was filled with blaek 
eartli, ashes, biunt roots of heath, and burnt stones ; two or 
tfiree pieces of straw were found imbedded in lumps of allies. 
Ad iron nail was found at the tinvplace;— it may have tallem 
tram tlie opening at the top of the vent at a more recent period, 
but it was imbedded in a solid lump c^ abhes. Several banes 
were found at the fire-place, also imbedded in ashes ; among 
them were vertebne, ribs, and leg-bones of domestic animals, 
part of the under jaw of a hog, and many teeth. There were 
no human bones. 

The cell Q was filled to the level of the floor of the principal 
apartment with rounded vnbumi stones ; a deer's horn, and two 
leg-bones of some of the lower animals were foimd, about half 
way down among these stones. There was also, in tliis cell, a 
considerable quantity of black, unctuous earth, very wet, and 
of a fetid odour. The horn was soaked with water, and could 
not be lifted entire. Above the level of the floor, this cell was 
filled with burnt stones, &c. as in the rest of the building. 

Such is the account of what was seen. 1 do not hazard even a 
conjecture as to the use of this rdie *lqiiity. The building, 
I consider to be of an older date 
pears to have been thrown ova 
still ages ago, for some palt 
of the building itself lum 

IsiASDOrSAynAV, \ ' 
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W£7-vulioiis oil Ote Anatomy ({f'tJie Coralliiia opunn] 
other specks afCorattines. By Professor ScHWErGGna. , 

Since the lime of Cavolini no writer has cKanitned the tVHit- 
tnre arid economy of zoophytes with more atteniion than Ptit 
fe^tor Schweigger of Kouigsberg, (Anatoniisch-phyaologfedie 
untersuchungen uber Corallcn, Berlin 18J9) He has 'mltde 
himself acquainted with the observations and discoveries W Ms 
predecessors and cotemporaries in every European language \ Ife 
hits carefully examined the animals in the living state Vith'tlie 
as^stance of the microscope, during his extensive travelAj p&Hi- 
cuWrly during his residence on the shores of the M^dltefrei- 
n^Hii; and he has perused with equal care and minuteness tlte 
collections preserved in tlie Museums of Great Britain,' Und'^ 
the Continent, but more especially those of the late Sir JoSejlIl 
Banks, and of the Natural History Museum of Paris.' Tfte 
(Idtibtfiil nature of corallines he has made a subject of partiiHt- 
lar'inquiry. These singularly hard organized stib£laild«k:"^^ 
re^rded as animals by most modern sys'tematic auHidrri,"^ 
Cfi^ier; I-amarck, Hose, Lamourouit. The cxperimfent^,"hW- 
t'i'^; and microscopical obser\'afions of Scha'eigger on theh^irfK^-. 
nal 'Ot^anizaliori, add great probability to the opinions fiirtMw^- 
ly eiitcrtained b+' Pallas, Spallannani, Cavolini, and 01ivi,'whW, 
fi'om their own observations on living corallines, regarded Ihtiil 
aft plants. Schneigger's observations have been chiefly c^fjfi^ 
to thfe CoraJl'ma opnntia, C. iiibeiis, and C. nfficinaUs. On Hit 
tith of October he collected a portion of the C opjinfia Pjkl, Vii 
the coast of the Mediterranean, between Nice and MHcfr'arid^, 
growing on rocks from T to 5 feet under the surfiicc of the SeH^ 
the specimens were of a bright green colour, and so! viety 'AM- 
ble, that one would have taken them at first sight fdr ' alc5l3iJik 
The outermost divisions of the brartches were fot^'thfc'WiMt 
part very small, transparent, and almost- destitute ofi^hHiitviiyi 
matter ; others had a thin white covering, often confiAfed'tif^^-l 
ticular places, and were stiH flexible, though in a Ic^'J^t^p: 
The lowest portions of the brandies appeared the oldest,' llbth 
estemally and hy thi'ircak'arcOiis interior, and had thc7t(rthe*^ 
texture wc generally observe in specimens of the C dpitntidlp'e- 
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served in museums. On dividiug the greeu stalks, a nmnberof 
filaments and a bright green pareachyinatous substance could 
be distinguished with the naked eye. Under the mictoscope, 
the filaments appeared as succulent fibres or soft narrow bands 
in^rwoveti and branched irregularly. In the recent state^ t{ie 
filavieats )iad a great resemblance to die soft fibres of the Ah'yr 
o^invi buna, Linn, (now considered a plant) ; as they besaro* 
d?y however, particularly in the older branches which had baf- 
Uen«d by their ct^ious deposit of calcareous matler, the fiJflr 
ments appeared joiated, and this was especially observed Ul,;tLe 
Ij^er, on removing the lime by means of nitiic acid. Ja ^jf 
?me their resemblance to the filaments of conferva? and li^^,y^ 
s^^ of fuel was obvious. The vegetable nature of lhe|,fj^/,"j 
((^nfia,. appeared sliU more distinct, ia its general, ^rucfji^^^ 
ipiy;,Outer, coveiing appeared under ibe microscope, .,Uiii^f^ 
(f£,^;riated. longitudinally, ibe striae being o^mposed of ^u^.}^ 
p^ or tfiUs. ranged above oacli other in irregular Ilne^. '.^'j^^^ 
lip^a.i;e iindoubtcdiy mere remains of the cellular, lexturjjjrf^ 
^)j«^ed, to tliD inner sarfm'o on removing ihe:<jovering.,,,,!3^^^ 
spructurp of the cellular substance distinctly inclicales tbis^(;g|;^l,- 
Itneito belong to the vegetable kingdom. rTlie pflpeiichy^p^^'if 
ae^.li?, be, composed portly of globular, partly of,pep,tag9n;((|,p^ 
lu;^:,agonal. cells, precisely as we find it in tlie,generali^y^.()(^I(«||^B, 
bj^^evec in animals. The. soft filaments (djoyij dc-^vibijrilj^aie 
e^fidect between these cells. The younger the bilrtfucli.isj^^lif 
ifij^, .distinct is this strucluic, the colls in the young sta,tp,h^- 
^ng soft and green ; but, after the hmc is deposited, in tliec^li^ir 
Ifl^ tjssue,. llic cells become almost uudistinguisiiabie ; by repi^- 
\iflg,tlm lifl)e:wJth acids, however, ibcy aie Iw'ought again ii^Jo 
vj|g^„^are oc leas, distiuctly, according to the age of the br^cb. 
tjijoung portion.^ wc discover a number of minute granules in 
t^p, cellular texture between the lilaments.. They are not perceiv- 
^^ pider brancheii; and, even when the lime is removed, tliey 
WS StiU either imperceptible, or are observed iu much smaller 
qu^nliiy Llian in the former. .These granules arc obviously at>t 
calcareous, since they do not, disappear when the young branch 
iii immersed in nitnc acid. In, their general appearance, and 
iq the circumstance of their collecting principally in the young- 
esj. Dyrtionj;, they exhilnl a sliiikiiig resejriblantt- to ibegraflijlaj 
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imttter observed in the cellular substance of plants, especially in 
tbo youngest shoots, but which likewise becomes less as the 
[dants advance in growth. This species of coralline can be t^ 
garded therefore only as a manne plant, composed, like man;f 
other plants, of distinct articulations, but which graduttlly as- 
sumes the appearance of a coral by the deposition of lime in its 
interior. 

The structtire of the other corallines is Rmilar to that of the 
C opuntia, excepting that, in proportion as the articulated 
parts become smaller, the cells are less numerous, and the coral' 
line is found to consist almost entirely of filaments and calca- 
reous matter. The CoraUina rubens. Lam. was frequently exiu 
mined by Schweigger in the Mediterranean, particularly in the 
Gulf of Spezzia, where he often collected transparent young 
specamens. These are distinctly composed of parallel lilameiitil, 
which extend through the joints and digitatiuns without inter, 
ruption from one end to the other. The delicacy of these voung 
plants did not admit of thdr being divided by a longitudinal 
section, which was likewise unnecessary from the branches being 
sufficiently transparent when examined singly. No trace of tbe 
cells of polypi could be detected, nor any resemblance to the 
structure of those zoophytes which contain polypi. The whole 
plant may he considered as a petrified conferva, having gradnal- 
ly become consolidated in the course of Jls growth. The struc- 
ture of the ComKitw o^ctnc^is, which abounds in the Medi- 
terranean, is similar to that of the C. ruben«, but is more diffi- 
cult to examine, as it becomes consolidated more quickly, and 
in a higher degree. Schweigger never foimd this spcdes tnuu- 
parent, but when he immersed it in acids, and examined it' un- 
der the microsco[>e, it exhibited the same kind of structure lu 
the other corallines, though not so distinctly. 

The deposition of calcareous matter in the corallines appeal^ 
to proceed from the surface inwards. The outer covering is 
observed opaque at particular places, as ifincrusted, while the 
substance within is green throughout, and contains little Vrcae. 
The calcareous deposition proceeds more and more towards lite 
interior, the green colour and cellular structure disii)ipear ; but, 
at the commencement of this calcifying process, the v^etable 
cellular structure can be quickly and distinctly reptoduced by 
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means of acids. Tiie deposition of lime begins witli the tery 
firet appearance of the branches, the minutest stalks o*' ihe Cef. 
cpuHtia were found to contain some lime, the quantity of 
which increased as the branches grew. 

Cavolini observed on the surface of corallines minute fibres 
filled witli granular bodieg, which he took for seeds. They 
wore likewise seen by Olivi, who thence inferred that they csme 
chiefly from the joints. It is evident, however, that they are on- 
\y fikitnents of conferviE, tiie ends of which are often covered, 
and imbedded in the subslance of the coralline, and they fre- 
(jiKHtly remain attaclied to it, even after the iiine baa been le- 
moved by aci<U. Laniuuroux likewise observed these filamenia, 
wd found thein capable of Bpontaneous motion. The latter ob^ 
BGfVfttion reminds us of a stmt^lar fact mentioned by Covalini, 
who observed the Serlulariajanligiaia, covered with filaments 
which possessed spontaneous motion. In specimens of the Cor. 
apuMtia, which Schweigger liad preserved in spirits, he discover- 
etl similar filaments, whii:h he had looked for in vain in those 
recent from ihe sea. They appeared under the niicroacope like 
tubes interrupted by small knots. The knots, however, on apply- 
ing higher magnifying powei-s, were found to be tranversc paiti- 
tioHSf lying parallel to each other at short distances': the fila- 
ments had alti^edier tlie apjjearance of confervte. Sliould ihey 
be regarded as sueb, there is nothing remarkable in their 
spuntaneoiis motions, since similar motions liave often been 
sae« in confervie, and arc described by Vaiicher and other wri- 
tera. The mere resemblance, however, is not conclusive aa to 
tbtar betQg distinct confcrvse, eii»»_tbey: have likewise the clos- 
est. reserablauce to tiic 
probitb^y coniiauationa of t 
jectiiig from the CeBarHt'tt 
air-tx)oLs)i i^>pearaaCG»]|)i 
coralline consists of ctflls a 
ed injthe subataiK-eof c 
pOMid toibc air-veMclee, dcilii 
in the water. They wert hk 
he frequently observed i 
them ovaria. From lh< ft>[^ 
the corallines, there o 
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are, qnly cells which have not been tilled with calcareous ajal- 
tiff and that the supposed ova ore the usual granular , maE- 
ter of the cellular substance— Commu»uai flow ^fom HiGkakt. 
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I Oit the CmstUntUm of Flame. By H. HoUE'Bi.A'CkjI 
. -Esq. F. R, S. E. (Cominuuicated by the Amho&)i >=i,^ 

E"[' -■■"'*' 
VEN at the pregeiU day, the eonstitutioii of an ordinan* 
^iDti would seeHi to be but very imperfectly uiulerstood ; ut 
least the following aotice, of a very recent date, would oatDrally 
, lead to such a concluEion. " It appears, from a serien at ^xpe- 
, rjtnents by Mr Davies of Alanchester, that there is considemble 
. ^updation fur the opinion of Mr Syni, that the flame of a, can- 
, fl^ i^ a conical surface, the interior of which is not lununotig, a 
I section of the flame being a luminous ring surrounding^aa ob- 
scure disc *." Hence, it would appear, that, within tlie pre3«nt 
, jear, il has only been considered as probable, tliat the flailt^ of 
, a icandjie is a cone of gas or vapour ip a state of combustion at 
, its surface ; and a dctcrminalioiv of this point may well be «on- 
>idered the very first step in a scientific investigation of the sub- 
ject. Though sunie may be of opinion that this point does fta< 
r^uire determination, I shall describe a very simple method, 
with which I have long been familiar. For this purpose a blow- 
pipe is all that is necessary ; and one made of glass, haviag a 
hollow bulb near its distant extremity, is the moat suittt^e. 
When the point of the instrument is introduced into the f^fUre 
iif a spirit flame, and the operation of suction is perfur^efj^jlhe 
himitiDUS cone is observed to diminish, or contract in prppfpftipn 
to the degree of suction tliai is applied ; and by thus exJ^siptfpg 
(he vapour from the interior of the flame, the latter oiay ,rffidi)y 
be extinguished. In performing this suction, even jyiib,4 ^^iprt 
tube, the operator is exposed to no risk, farther than tbnt,ftf^- 
haling a quantity of alcohol in the state of vapour ; and^tinltts 
the operation be unnecessarily prolonged or repeated, t^iia.JBi^uit 
apt to be followed by any sensible effects. When, after si^tion 
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« been applied, the instrument is removed from the flanie, it 
■ found to contain alcoholic vapour, and which, when lighted, 
on being slowly expelled by the breath, gives a blue flame at 
the point of the blowpipe- If, instead of performing suction 
by the mouth, the tube, inserted in the flame, be connected 
with a vessel full of mercury, and the latter be allowed slowly 
to escape, any quantity of va|x>iir may be collected from conical 
flames. ^Vlien an accurate analysis is to be made of this va- 
pour, it is necessary to fill the lube as well as the vessel with 
mercury, and to abstract the air that is mixed with the coinbuB- 
lible fluid. It is also to be recollected, that a small quantity of 
air always remains between the surface of the mercury, and the 
glass vessel. In making use of a blowpipe in the way described, 
with liie flame of a candle or oil lamp, it is preferable, for rea- 
«nis that will afterwards appear, to perform the suction by 
nteans of a syringe, or a bag of elastic gum. In this case, a 

''dftise white vapour is observed to fall in a continued stream, 

'",kito the hollow bulb of iJie instrument, the flame at the same 

' tftne tJontracts, and when the extracted vapour i 
bums with a white flame. When this vajwur ii 
of the flame, it is kept at a high temperature, and is then per- 
fectJy transparent, but the instant its temperature is very stigbt- 
ly reduced, as by touching the upper part of the wick with Ibc 
pcabt of a small wire, it acquires a milky whiteness ; and heiice, 
when falling in a stream fixim a tube, it is so dense as to resem- 
ble an opaque liquid. By means of an Argand lamp, without a 
wiek, the burner being made of Reaumeur's porcelain, this va- 
'pour may be procured pure and in great abundance ; but the 

"^flowing method is more simple, and is abimdantly productive. 

^ A" gfew»^ vessel, having a wide mouth, and a 

' llnAHtun, is converted into a lamp with a circuli 

' 'tfM Palial wliich supports the wick is made i " 
thkn 'the eighth of an inch in diameter, and 
-irig below the body of tlie lamp. On lighti. 

"Mription, aJr does not rise through the tube , 
of a few seconds, masses of dense white vapii 
down through it, and these are soon foIloH 
ntream, wliich flows copiously from its lower 
occasions it is discharged in the form of 
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fti culT'ts variihiity tHodiliStl, and nliich proceed from the 
KlUfte as tht pulsatory motion of tlie Haiiie. On appi 
flame to tliis vaportr it rewiily ratcile* fire, Hiid bnrDa with b 
*hite flanw, which k in an itivertetl poskion. Tlie tulw may 
he bent su as to give An upright tiaiiie, stid hy having sevtml 
lubes it) the form of hmnoheB) all on the same level, tin* lanip 
"may dim be surroUTided with jeta of white flame. This ra- 
pouT may also be made t<) protrude from the tulse hi a eylia- 
'dricai form, like a white tiii>et-, with a flame confined to its up- 
"ppT extremity. As the ambient air is tisually agitated, this wa- 
^ury^ taper exhibits sinjjiilHr motions ; and as its flame may 
lie tinged BiiC(*9siveIy with varioni* toloiirs, by slight alteratioftft 
or additions at the wick from whicli the vapour proceeds, it 
preseilts rather an interesting appearance. When a mixture o£ 
volatile oil is used to produce this vaponr, it affords aa o[^v»- 
'tunitj of lllustratifig the theory of certain meteoi-s siipport«<i by 
M. dc Lttc and others. Narrow cylindrical masses rise in the 
air, and vheii these are inflamed at one of their extremitieB, 
they bum i"^idly, giving the ajipearauce of luminons balls tra- 
rei-sing or descending through the air. On introducing the ex- 
tremity of the glaas-tMbe into a glaas reeeivsT, the va^wur falls Vt 
the bottom of the vessel, being, as formerly stated, moi'e lilt©; 
inilky liquid than a gaseous body ; and any ({uantity may 
be coileeted. White light is extricated when it is eiipl 
with atmospheric air ; but, when agitated with water, imtil 
(jmtt trans^jarenti it gives a blue flame. It difFora in no res. 
pBct from the vapour obtained from tlie centre ol the flatBe: in 
ihe way formerly described ; and when the <?itrtiUr wiek ifi pro^ 
perly adjilstcd, it i^ipears to consist of carbiiretted hydro^m, 
heavfly loaded with oil in the state of vapour ; but the mdt 
may be so arranged as to cause on atltnisture of carlwnio ndd 
gasj citlier iu very minute (]uantity, or so great as to render the 
Titpoilr incombustible, as it issues from the cential tube. Whan 
Ctt\ is bonied, ttie white part of the abstracted vapour condtsa- 
Bcs into an amber t^loared oil ; and, when tsllow is burnetl, it 
M deposited in the form of a white powder, which adheres to 
tiie sides of the vessel, or forms a cake <m the surface of water. 
The inhalation of this vapour, eviti "whan mueh diluted, jm*. 
ttdOfa aft tspppeS*ivfe lieadftche ;• ttnA henCe it is not advisable » 
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ahetiaet it from the luterior of a flame by sut-tion with the 
mouth. It has, besides, a very oifaiaive odour. 

Jt has ah-eady been stated, that, when the vapour ifisues in 
a fiUI stream, it bums vith a white flame similar to that of a 
candle. When the flow of vapour is gradually inu-eaeed &Om 
the smallest quantity that will maintain combustion to the com- 
plete evolution of the flame, the appearances that are succes^re* 
ly exhibited are not unworthy of attention. 

At firnt the flame is but slightly convex, and, as viewed 
from above, there is an exterior ring of a misty blue <E<^ur, 
then a very narrow ring of purple, within that a broad ring of a 
bright blue colour, and in its centre a circular spot of a sea- 
fp¥en colour, at times very distinct. The green lings isevi* 
deiitJy producetl by the commencing extrication of yellow hght, 
whidi, when first perceived, is ikint, and h«g the appearance of 
a yellow fluid, in a state of alow ebullition. As the flow of va- 
pour increases, the Wiling motion becomes more apparent, then 
ceases, and a,s the yellow light riaes in a small cone in the cen- 
tre, the green eitlier disappears, or, for a abort time, forms a 
circle around it. If at this stage of the flame, it be viewed 
transversely, there is observed a narrow line extending over the 
yellow cone, which has a very bright purple colour, and whicli 
.seems to correspond to the brood, dork-blue arch that is ob- 
served in the flame of alcohol. By directing a momentary 
pufl^ of air against the flame of tlie circular wick, tlie flamo 
of the vapour is in the course of a few seconds con^derably 
modified. A number of bright yellow lines are seen projecting 
from the flame, and which proceed from particles of charcoal, 
that have been formed in the circular flume^ being mixed witl^ 
the descending vapour, and becoming ignited in passing thrd 
the flame at the lower orifice of the glass-tube. Aa these 
ticles pass through the bright purple line above deecribed, 
exhibit a beautiful ciimson colour. Does the bright purpi 
derive ite ori^n from the formation and combustion of 
gen, or is it derived from the carbon, as is observed di 
combustion of diamond in oxygen gas .-' As the flow i 
increases, the flame expands, but it is stillof aycUo^r o 
is the white light extricated, until an i 
^hose base is above the blue portion of the fl 
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The l]ame uf a c&iidle differs but lUUe from ttial of the ^k- 
])uur, Di' ihat uf inl burned wilhuul a wick. For, after the wkL 
is cai:t>onized, as long as it is completely enveloped by th^ flame, 
and is not in contact with it, it undergoes no particular chaoM'. 
The ohui'coal btcoiues more consolidated, but none of it seems 
t(>,;eeuape, or to be carried ofi' by tlie vapour ; und hence, on ffie 
|)reaent oicasion, the wick may be viewed simply us a porbuB 
solid, ptujeeliiig into the centre of the Hanie, In such a ^vnc 
m ihat of a eandlcj the followbg paila may be distiugiJisIied : 

■ 1j^, A blue |)ortion, which extends from the base to'aBcuit 
the middle of the flame. Its extent may, in most casep. Be 
titKet) by the eye, but its huight may always be deterniiped liy 
nieflneof a blowpipe. This may be termed the essential pait 
of'the fliunc, wbicli may esi&l without the while light, but; witn- 
»rtil which the latter cannot be produced. It is at least piinci- 
pully at this part of ilie flame tiiot water is formed by ine 
unioi)'^' hydrogen, with the oxygen of the atmosphere. "" '' 

■ I Si//jl,- An flltC'iiualed opaline briiaii over the whole extprior 
aiirfaee of the Uiue ■])art of the flanie. This bi'u?:li can .readily 
bu'disiinguished ns high is the middle of the flame, where" tne 
blueptvliou lerminates; and perhaps, strictly speaking, it does 
tiut extend higher. Lot, from its apparent termination lo the 
apex uf lhe.ilame,.iheif is a soBiewliat similar, but exlremelv 
aWienuated brush, which has a dusky yplloiv colour, readily dis- 
linguisbed in small flames, but seldom to be observed in large 
flames, witlio»t the aid of opaque skreens. How this opaliiic 
brash is produced, or in what it diflers from llie other parts of 
the flame, remains perfiaps lo be determinetl. From the blue 
part of ihe flame, water is very copiously discharged in the form 
of steam. When a polished piece of metal is approached io li, 
ev«n at its base, ihere is a copinus and instantaneous deposition 
ef nU)isturi>on ils surface. It is not improbable, thereforc,'ihal 
brush is produced mechanically by the steam as it is^su£s 
n the flame ; and this would enable us to account for tts Del 



eoming nearly invisible abo\c the blue portion of the fiame'^ora 
candle, and for its prescnco over the whole surface of a bliie 
lUme, such as that of alcohol. : " 

3(%, A cone of yellowish .white )igl)t, conmiencing on, tftc 
inuer surface, and at a sliort distance from the base of ijit^'^ ue- 
I ptirtiim. On llie inner purfnce o? iVic W\io ^rtion, tliis cone^| 
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so attenuated, that, on looking at an olijecl] such ai> a slip of 
paper, througJi the middle of the lon-or half of the flame, it is 
seen. as through glass, or other transpai-ciit media. Honcoi 
wtieti the flame is viewed at a distance, an oval space is obser- 
ved around the wick, which has a dusky or n on -luniiilous ap- 
pearance ; hut, wlien more closely examined, luminous paniol«s 
of a yellowish white colour are observed on its interior surface, 
aDd.wluch appeal to move rapidly in parallel lines, and irom 
below upwat^s. This oval space serves to point out the exact 
height to which the blue portionof the flame cxicuds,and the part 
of the flame which alone contains the white vapour formerly dc- 
ecr^xd. 

Wihf, Ar. interior cone of white light, the base of which is 
aix^e llie upper part of the blue portion. This is the whilcst, 
most luminous, and last evolved part of the fJumc. When the 
combtmion is moderate, and the wick properly adjiist*U,' the 
apigx of this cone remains within that of the cxteriw cone ; bnt 
it almost constantly exhibits a disposition to protrude, and thm 
piyliices the appearance of a notch or break on each sidii of the 
ajpes of the flame. Beyond a certain extent, however, it can- 
not thus protrude, without interrupting the process of tMUnhus- 
lion at the upper part of \\ie flame. More or less ctixrooal it; 
ihen discharged, in the form of soot, and which, !n becoming 
partially ignited, gives out light of a brown or i-edtlisli yellow co- 
lour ; and it may be remarked, that it is the eJtterlor cotW'^tliat 
first arid principally exhibits tlic effects of this interruption: . i ■ " 
In the interior of the upper half of (he flame, or in Ut^t 
which, for the sake of distinction might bo termed its upper 
cnaniber, there is present a vapour of peculiar properti«», and 
whicb is, altogether different fiom that which is (bund in the 
Tower cbjimber, ur within the bhie portion. When the vjipour 
reterredlto is collected, it has a misty appearance from the pre- 
sence of miiiutc particles of charcoal, and tvfu remains slightly 
t cured, after having been repeatealy agitated with water. No 
or w^er is deposited from il, and though it has asuflbcating 
odour. It is altogether free of the offensive miell prnjicr tu tJie 
clense vapour formerly ilescrilK'<l. Il would Iw dc»irablo tu «», 
certain the exact chciiiic:il nylurc ryf this vajKiitr, 'birt' nichii 
najy.sis U not unattended with difil-.AlHy. srwl mlKH' ''punoiu^if 
rofessioual iiaiute, pl:csehi'l"'> niafii- "b'tiictf^ lo'^m-h mn'w^ 
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T«stigtition. Wlien n jet of it is projected above the apex, 
or on the opaline brush of a blue 9j>irit flame, gireaks of reddiah 
brown light make their appearance, if projected through the 
brush, BO an to come into contact with the bright blue part of 
the flame, light of a golden yellow is eMricnled ; but, when the 
jet is forced into the interiw, sw aS to strike on iheiaDec sur^c 
of the blue Same, the liglit that is given out is aiaiilar to the 
yellowish-wbiie light of a candle. There cannot be a doubt 
that these appearances depend on the presence of roinute parti- 
cles of charcoal, which are brought to various degrees of igni- 
tion in different parts of the flame; but tlie relation whicU the 
carbon baa to the vapour has not liecn accurately delerauned. 
Between the point of the tube, and the place wliere the yellow 
light ia extricated, there is sometimes observed an attenuated 
blue flame, and some of the ehai-coal, is merely in a state of sus- 
peasion. When projected from a wide orifice at the base of a 
blue spfit flame, almost the whole surface of the latter appears 
as if spotted with minute spangles of a brilliant golden colour. 
In this case, none of the vapour enters at the base of the flame, 
BO as to mix with the cone of alcoholic vapour in the interior i 
for, in that case, streaks of yellow light would appear at its apex, 
ramilar to what was stated to take place with the flame of the 
white vapour, after a pufi'of air bad been directed against the 
drcular wick. The vapour, however, may be made to enter at 
the base of a spirit flame, by directing a jet from a small orifice 
between it and the glass burner. The vapour then rises through 
the centre of the cone, and streaks of yellow light appeaj^at its 
apex. To produce this effect, the jet must be small, and iir^l 
with considerable force ; and we may therefore conclude, that, 
on ordinary occasions, atmospheric air is not mixed with the va- 
pour in the interior of a flame. Tbis, however, may lie other- 
wise and more accurately determined. A flame is extinguished 
in the interior of another flame. This may readily be detei'- 
tnined by means of a glass burner : thus, pass the glass burner 
of a lamp through a cork in the bottom of a glass or porcelvn 
vessel, the diameter of which may be one inch, or several inches, 
but whose depth does not necessarily exceed the fourth of an 
inch. Fil! the vessel with alcohol, or strong ardent spirits, and 
having lighted the lamp, raise the vessel mi the glass burner to 
about the fourth of an inch from its orifice, when the 



Icoh^ 



Mr Blsckadder on the CotisiitiUMm i^'tliimT.- S^ 

«-]ll inflame. The flame of ihc cdl that is burned tii ttw IfUVp 
win be esliagui^ed : but the flame of the ftlruhol w4U eVBponHiJ 
the oil as it issues from the bamer, aiid this vapour, oil caniiOK 
into ooBtact with the inner surface of the Uitrflame, will uwkf- 
go combustion, giving otii much irliit« ligiit. In surh » «an. 
the tone of white light friwi the combustbn of th« i-apow of 
oil, keeps distinct from the white lig^t of the flame of the tiath 
bohcvdpour. 

This experiment has been repeated in a variety of way** 
and the reeuU has alwavs liecn the same ; and hciice we ara iw^ 
cessaiily ted to the oonelusion, that the vapour in tiie interior of 
a flame is iocapabie of supporting combustion. It is oortaim 
however, that some oxygen is always present in that vapour, 
for dia and alcoholic fluids always contain some air in asiais of 
inedianical admixture : and oxygen is understood to be scohMIi 
tuent part of all of them. 

The BiKX of a spirit flame is the hottest, or is the |)art ai 
Kviiich a solid body is raised lo the highest temperatuce ; and 
partly for this reason, tiiat less heat is carried oft' by the att 
whh which the solid body is surrounded, than at the other parts 
of the flame — the vapour discharged from the flame being 
itself at a very high temperature*. The upjjer part of the flame 
of a cuidte communicates less heat to a sohd luHJ y than its middle 
part, where the blue portion terminates. This seems to prw- 
ceed, in some measure, from the deficiency of hydrogon in tfav 
upper and most luminous part of tiie flame ; and hcucc, M that 
part a blowpipe, the use of which infers a greater supply of m, 
lias ctHDparatively but a trifling eft'ect. 

When the opaque white vapour formerly deseribed is burm?d, 
so as to produce a while conical flame, the vapour is oliscrvetl to 
project into the interior of the flame hke a while wick, tapering to 
a small point ; hence, of a supposed transTorse section of a flame, 
the coldest point would be in the centre. Much heat ia t 
sumed at the inferior part of a flame ; the burner or wiek-hol^ ' 
er carries oifno inconsidemUe quantity, and mucli is conatmwd 
in converting the combusttUe body into vapour. It is on '<d<l 
olnerTation, that a common lamp will bum in air that will « 
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tingitish a candle, and from this it might be inferred, ihtt n 
heat is consumed in cotiverring tallow into a fluid than ia-vi 
offby the wick-holdcr of a common lamp; but, iu a ConMMWViri' 
lamp^ much of the heat that ia abstracted by the metalUcTtiick Vj 
holder, is communicated to the oil in the reservmr. AtlMBItin' 
without a wick may readily be esiinguished by abstracting ifaMtnii 
from [he burner. ,nt| i^ 

If a small stream of water, projected from a tube, be dw^elknv 
cd tWrou^ the flame of scandle, the stream being madeitO^polvV^ 
ininiettiat^ abwe the wick, the form ol' the flame is therel)]r>ffi 
scarcely affected ; white light is defective at the spot ^vheT«,-(h*>h 
wat^ enters and comes out of the flame, and in this mudijori^fti 
19 the combustwn interrupted. On receiving the wata^ 3ittQ,f4en 
vesslel, after it has parsed thron^i the flame, a fllm of uUoififiee 
observed to form on iln smface, and which is derived (iiore4l^4<,j 
vapoiir in the interior of the flame ; part of wliich has bfieacafboJ 
ried'ofl^ and condensed by the water.: When tl)e atream uf4^ 
rected throngh the white part of the flauie that is above the O^ili i 
spftc^ formetly -mentioned, the effect produced on the flatttfii^t^f} 
mitar; »o tallow, howe\'er, is observed on the surface of thpiff^j, 
ter;"but, instead thereof, a conN>di.Table quantity of carbon, ^O; 
the form' of eoot. is deposited. When the water ie made to pafflj 
throngh the flame, near its apex, the ocunbustion is inl^euptQ4< i 
and the top of the flame acquires a brown colour, TJie »tl94ii 
dlWt is produced by a solid body, and likewise by a straBi9rfff|| 
air ; and hence it might appear, thai tlie interruption of tiie onWk- 
buetion was simpl<ra conflcqucnce of ibo abstraction of licwt; 
but the flame of a spirit-lamp, when propelled on the apex ft 
flame of a candle, interrupts the combustion, and giVQa,|li 
ter a hrowrt colour. The following fact^, ill u strati va q£ A) 
Irication of white light, may also be noted. When snytlj 
body IB approached to the flame of a candle, so as to be-at;tl»i 
distance of about three-tenths of an inch from its Bui^ufCrjjl^' 
part of the flame that is ismiodiately aJiove, exliib^« 
hie increase of white light ; but when the solid body J| 
to within the tenth of rm inch of the opaline bruiltt <J 
which formerly presented an increase of white light-is fl 
getlier deprived of it, tl^e fiaitie remaining in othc^V 
changed. The space that i& d^ived of white Ji^U,Jy 
tion'tn the form and sine, hut lo nn other pmpcptyfl 
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body. The flame of a spiriulniap, and tt stream (A culd iur« 
^01 A blow[»pe, hare the same eJlect ae a solid body, in vawnng . 
the ^wWte liglit to diEappear *. If a solid body, such as the aid : 
of A wire, be passed through the opaline brush, so as to come 
inta«(«ttict with the part of the flame from which the IaU«c . 
prdoeeds, there is observed from the point of the wire upwu:dl, . 
a line, in which the quantity of wliitc light is very distinctly in- , 
creMed: but on carrying the point of the wire into the mttaior 
of l}ie' flibne, the Hne which was in the former instance rendered 
moK'IU9niinou!i, is now rendered transparent, and ia altogether . 
deplriv«d'of white light; so that on pas»ing the wire quil« Uuou^ 
the[Ai&ie,^e latter appears as if mechanictdly divided into tiyi^ „ 
pitfta. By greatly diminishing the force of the current <rf aifj , 
as^ jmiitAgte on the lower part of a flame, that part of ^e 1^^-, 
teP^'fvhlch, in t^dinary cifcitmstanceB, it^ altogether <^ a klui4f:(l-Jo 
lonV, becomes nearly na liiminoiis as the rest of the 6aine. X^K^ , 
m»y be illustrated, by causing n «mall current of air to pasp^^n 
trinsverBe direction, and at a small distance, from the baWn^;. , 
lhe"flanw, or by bringing the extremity of a small tube iwpr, ^, , 
it, and applying surtion. The same effect ia produced, by.)fl-v;i 
treasing the supply of vapour at the lower pail of the , Qsfma^ j 
Thus, when a fanall metallic ball is connected with the orificQ o( i ^ 
a burner without a wjck> or when adouble buriid-, tlie«ne»:itl*T;! 
iri the other, is used, the usual blue li^t, at the l>asG of^ t^^ 
fUme, is scarcely perceptible. In both these tasiii an \iausi(a^, 
suppiy of vapour is produced at the baae of the flame. ■ i ,, ,^ 
It Was stated on a former occasion, tliat, when a vessel '^'^f^^n^ 
ter U-BB placed under » blue spirit-flame, nnd a solid body, bcWti i 
ly'M « redheotiWae introduced into it, the small particles pf 
wdep4tiaVv«#ihu4knpeUad on theextertoi- surfnee of the flame 
dWw«i ^n PTmr«i..m nf v, Unw light. It was also staled, that, 
wheti driven by a simple mechanical im- 

puls. i . no yellow liglit was given out. 

l*hrtT "-^ discharged, by giving a wliirl- 

itl^ r and in various othw ways, with- 

out ■ Home with which ihey come into 

I .i!«!r1oi.'DnstiQc»(), is not likely la 
rippTied From Ihe ioneaswl luT- 
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contact. Bui, witjiout Uie assistance of heat, wi^er, and du(qj 
other fluids, vR&y be made to Itopuige on a hpiriuflxHU), so ^ W 
q^use tlie extrication of yellow Jight. For this purpose, iLJson- 
ly necessary to iaijiel tlio lluid in such a way, tliai, in «EQ«piag 
from the vessel in isliich it is contaioed, it shall pro^luce a whiv>- 
zJiDg noise, similar to that caused by the escape oi soda, water 
and carbonic acid gas, through the pores of a cork ; or to tlldt. 
produced wJien a hot body is dropt into water. Oa such occa^ons 
particles are expelled of such a size as renders tbeir explosion 
inevitable on coming into contact with tlita ftaiite ; itie larger par- 
t,ic]e« pas^ng through without suSbring more than a slight. dimi- 
nution of tlieir bulk. Thus, let a siuall <.]uaQtity of nater he. m- 
troduc^ into the hollow bulb of a glass UowjHpe, and on bring- 
ing tlio water to a level willi tlic distant part of the tube^ let air 
be forced through the instrument, so as to expel water from its 
ppint, with a whizzing noise. Thus ptpeilcd, particles of water, 
atcoliol, sulphuric acid, and niiuiy other fluids, causea blue flame 
to give out yellow light. A similar discharge of tluids may be 
produced in various other ways, and always with the same effi^eti 
such as tallow mixed with walei', &c. When muriale of $ocla is 
placed in a flame it decrepitates, ^d llie yellow light is brilliant, 
in proportion to the violence of the decrepitation. The- muriate 
of baryta also decrepitates, though in an inferior degree. When 
i»eld near the apex of a spirit-flame, it gives out while fuinesy and 
these fumes give a yellow colour to flame. The presence of «&■ 
quid, such as water, Js necessary to ihc formation <jf the fumea, 
which seem to be simply particles of the salt, in a slate of minute 
division. It would be de^rable to ascertain the eSbct ot^'th^ 
sails on the flame of a combustible, into the compositiuuof nijfiih 
hydrogen does not enter, and whose combustion is not ELipporl«tl 
by oxygen- i, . 

When a perfectly cWn rod of glass is broken in a spirit Ji«raB, 
yellow light is given out ; and the same effect is produced ibv 
grmding together the ends of two rofis in the immediate mioity 
of the flame. Two pieces uf pumioe stone, that have boen pro. 
viously brought to a whit« hi^t, also cause the extricaliou oi wi. 
low light, when struck oi- ground dose to a spirit-flitme. Many 
other incombustible bo<tii?s prudiire a similar effect ; and in s'uii 
ca^fb the origin of the coloured light ii very obvious. 

"'ie^faseous oxide of carbon, during its combustion, ] 
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but a very faint light, which ia of a Wue colour ; but when fwrtU 
cles of carboo are presented in such a form that they can berouw 
ignited, the colour of the light that is given out during ilieir ig- 
sition, seems to depend on tlie existing temperature ajid tlie sup- 
ply of oxygen ; it is red, yellow, or white. At a cerlsun teuipp- 
ralure the charcoal that is deposited from a flame seems to unite 
with oxygen, without the extrication of light. Thus, if the end 
of a rod of glass, that has been blackened in the Home of a can- 
dle, be introdueed into the centre of a spirit-ilame, the chsrooal 
becomes red, without undergoing any farther change; but, on 
withdrawing the rod from the dame, Uie cliorcoal, afWr bfconu 
ing block, is observed tu disappear from the surface of the gUsa, 
exactly in the same way that condensed aqueous vapour disap- 
pears in dry air from a polished surface ". If the rod be mule 
to pass quickly through the air the charcoal becomes igRitqd ; 
but more of it is not conaiimeil than is observed to disappear when 
ignition is not thus produced. The yellow light that is extricat- 
ed, when solid vegetable or animal substances are brought into 
contact with a blue flame, is doubtless produced by the'igtiitiori 
of minute particles of charcoal. The yellow light given out wbtn 
alcoholic fluids are burned with a wick, or when minute particles 
of various fluids are made to impinge on a blue spint-flanie, has, 
I have reason to believe, a similar origin. — 
■ After the preceding part of this paper was written, a first oj). 
portunjty was had of perusing the highly interesting papers on 
Combustion, by Sir H. Davy, pnbti^ed about ten yeare ago, in 
the Transactions of the Royal Society of London. In these pa- 
pers the researches of that celebrated chemist are stated to be 
uudnishcd, but whether lit has since tbaUH3^ proseciitetl the 
subject, I have not had the moans of aBe||^|^Hpf|g;haps, with- 
out being guilty of presumption, it mai' '" ■* '■ I« the evi- 
dence hithertn adduced, iuMipportul'i! < i^ mu- 
elusive ?■ 

" The flame of oombuRlib'p ii i*"- v-. 

sidered as the combustion of 
ble gas, or vapour, and air ; 
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combustion at the surface of contact of the inflammable matter ; 
and the fact is proved, by holding a taper or a piece, t^ buiTung 
phosphorus, within a large flame made by the combustioa of al- 
cohol ; the flame of the candle, or of the phosphorus, will appear 
in the centre of tl)e flame, proving that there is oxygen evenjiii 
its interior part. i, .., „.,.^,, 

" The form of the Dame is conical, because the gtef^^ h0i 
is )Ji the centre of the cxplodve mixture. i ,^ 

^f The heat dimioishcs towards the top of the flame,. because 
ta ^19 ptuct the quantity of oxygen is least. , 

*' When the wick increases to a considerable siae from coil^(- 
ing t^arcoal, it cools the Same by radiation, and prevents a pro- 
per '<|ii4ntitj of air from mixing with its central part ; in coi)^- 
qu^ce,. the clmrcoal thrown ujf from the top of the flai^ie^s./^(% 
fH^i^irBPd the greater part uf it escapes. uDconsumedrlc-, nrQ 
!■ •■ '•' "'''' ' .1 N^HiTq 

..1 Ie':|- 1,1 '\h>H -mtoI 

'lA fftfpcthcsi.1 rcgnrdhig Mngnetism. By Dr BiicilNetf)< AU 
jDJj IV ■ ■' ■f')jnr)bno<| 

'lliiHE'following hypothesis is pro(xtsed in the first, vdinwrt^f 
Bp Silchner's Elements of Chemistry, at present in the pKS»t 
hbat been inserted hy the author in a German Suentitic J«iitu 
Ml',' {AWibiv ftic die geBamnito Naturlehrc, 18S5, iNu.il*^) 
HtJWeVer'twId it may be, it appears to up, that, with iregaidiU* 
the fflibjetit to which it apphes, tKMhing shoiOd be absolulcl)^ new 
jected. The new analogies which it is the object hCTertor^**. 
plftiOt ^!^peh n field' cfltirriy^firec to the imagination oS- adtural 

philoBd^lel^. ■■ " ■■■ ".i: ■!'■■■■ .-T' •,. |-.no-i1 

-.■iP1'hrt'eaMStil1,'':Baya;Dr BiicWner; "soniaiiyobsmiraithingH 
iti th^ pfaenrHnenn of «migii«tisnil't1iat it would be rashilwigiwf 
.sent any e>:planati<m of these phenomena; othcart*ise ibdaldaipn 
mere hypothesis. We may admit as deraonstrHlttd, that the att^ 
notic influences are as extensive in their o)ierationns lig|tt|;6*' 
loric, and clectriciiy, hut that they aro in a slate of leciproMi 
neulraii/ation, which prevents their being madesenwhlft TJi«fe 
is but a small number of bodies which have the pi!op«t»! of 
breaking this stale of eqiiiWirium, and manifesllog north aiit^ 
sWMh po!aritie».'i!i:ftmoHg'lh*fle we diminguish the loadstone, 
iroti; (rterf; ili^-Wlj «**«itjl'8mi'"fF»iwh!rt: ibdiis rMUBckabie jitnvt 
pcfH oi}-ir*g-? I*! i't'to'ti pwuliar m'stalhsationi-trf thpscJi 
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Dr BiJcliner's ITi/poiJii:in^ regaic^g Mugnetisnt. wf 
or rather to some delect of equilibrium in tlieir chemical consii- 
ttlti(»l ? Of this we are ignorant. It seems to me, that it may 
b6 admitted, that, as hght emanates from the sun toward the 
etoth; magnetism in return emanates from ihe earth toward the 
siiri, ill a state of neutralization in the equatorial zone, which 
receives the greatest quantity of light, and iu a state uf pblitrizB- 
tioh toward the poles of the globe, which receive the least of it. 
It cannot be refused to admit, that light, caloric, electridty and 
lUt^neUam, are iti a certain mutual relation of CausaHly : the ques- 
tion is merely, what is this relation ? Tlie following hypotheas 
appe^s to mc the must simple and most natural. 

1 'T(< Yhe planets receive from ttie sun light and electricity in (lit 
dfiitral slate ; they decompose these principles, and Tt/pM^n^Xt 
iti'iheir turn, caloric, and the two polarised eltxtric '|l)riiK9f)l^ 
Itut caloric ditatet boilies, and breaks in iheiu the (>quiBbFiitni 
of their cohesion, and of their chemical constitmion. Then ca- 
loric itself undergoes a modification, wliitli is stiil enigmatical to 
us, iu virtue aS whiuh it id tir^isforuted ttitu m#g[|Cti5iQ;,\ AH 
ponderable bodies are conduclora of magnetism, for which iJjkjj 
appear' to have little ailiiuty. Organised and living Wdiet^j tu£i 
as-oDf own, are sensible to l^hi And heat ; but we want a ^aet 
tbribc nrtaguelism with^vhich we arc constantly euiTouudediSnd 
pdbetrat«d : hence the difliciilty of undeisiaiiding tlv^ jitgeM 
aright.- If we iohalflted the sun, perhaps, in place of^ a ficuiu 
ibe perceiving light, we should possess a sense fut: petceiving 
lOSgDetiam. i 

'-t* In the present hyputhesis, niaguettsm would .D<M.)iatBftPati| 
from the earth only, but also from all Imdies in the 
anei illuminated by the stin. Wo may cunaii 
HKignetic-. emanations; \et, The iuaga«|Uci 
establinhcd in tJw conducting wire ot, ian> 
f^fa^ (iti in a thermoimagnetic meialf iJbrJ 
sideredjat this ^cant of vicu>, is nothtngelne 11 
naagnatic apparatus ; and, S!(%, the oircuni 
elci'Bled regions of the earth's atnimphen- 
to hem able to attain, the niagRetw:iiiK-<'i' 
polarised as at the very surface of il.. 
" Further, if we reason Hccorilii,- ■ 
iure» we cannot regard it as proli.il.i. 
ght opposite to the sun, 
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ml rtgOKvmg Magnetism. 
Weseeerevy wherein the uiiiverEe mutual changes taklngplace: 
why rfiould the sini, on its part, be always giving, and never re- 
cei^TOg any thing in con^)eii£ation ? It it were so, notwithstmd- 
ing the magnitude of its mass, the productive power of light 
which it possesses would necessarily dimini^, after a lapse of 
some ihuHsands ol' years, while the earth and tlic other pUnets 
would be supersaturated with light and heat. Now, this is what 
we^lonoteee happening. It appears to me tntich more pro- 
bable, that there must prevail, with respect to this, in the plane- 
tary system, a continued order and a periodical return. The 
sun might be considered as the heai't of this system ; a common 
principle would emanate from this centre under the form of liglit, 
and would flow toward the planets, as the arterial blood flows to- 
ward the extremities ; it would there be successively transformed 
into caloric, electricity and magnetism. In this latter state, it 
would flow back toward the sun, as the venous blood flows bat'i 
toward the heart, to be reconverted into a state ot" light, by a mo- 
dification the inverse of the first. Perhaps mathematicians might 
even seek the cause of the laws which regulate the motions of 
the celestial bodies, in this alternate transportation of light to- 
ward the planets, and of magnetism toward the sun. We see 
motion result from analogous currents in the rotatory ele< 
magnetic apparatiis." — B'lbl. tJniverselk. 
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On the Construction of Meteorological Insirtimcnts, ao as to aS- 
certain their indications, ihir'mg absence, at any given instant, 
or at meccusive intervals of time. With a Plate. 

Xli ARLY last summer a paper, by Mr H. H. Blackadder, was 
read before the Royal Society of Edinburgh, in which wns de- 
scribed the motb of constructing meteorological instrnnients so 
as to determine their indications, during absence, at any given 
instant, or at successive intervals of time. One instrument, of 
this construction, was exhibited, which had been in daily use 
for upwards of a year, and which had been found to g^vc per- 
fect satisfaction. An apparatus, consisting of several thermo- 
meters or atmizomic hygrometers, was at the same time exhibi- 
ted, neaflv coftipletedj and by in^s of which. -with t 



Bpectioiw in tlie courSe of the iliMf, llie atmosplici'ic lomjicraturt", 
and (on the princii^e of ihe late c-elebrated Dr Ifnlton) its liii- 
midity, for every bout of tlic day and night, could be readily 
and exactly detcrmiaed. For a jiarticiilar account of this new 
mode of coiistLucting a meteoTolofpcal ^paratus, the reader is 
referred to the last volume of the Transactions of the Koyal So- 
ciety. The present notice is <;hiefly confined to an explana- 
tion of the ligures, Plate IV., where certain fwms of 'oonstruc- 
tioa are represented, and which will reiuler t\\e practical appli- 
cation of iho laineiple easily appreliended. 

The possession of a single thermometer, constructed on this 
principle, raiders the kee|iing of an accurate thermometrical re- 
gister a comparatively easy task, as the observer is fi-e^d from 
the irksome necessity of being always at home and djsei^ged 
at certain fixed hours. This freedom, be it also observed, is at- 
tiunable at a very trifling expence ; and at a very small addi- 
tional expence, two thermometers and hygrometer^. may be thus 
constructed, and by mefuis of these, an accurat^^nd valuable 
register may be kept with very little incouvenienceit In compa- 
rison with the usual melliod, it would be found :^ agreeable 
amusement rather ihan llabour, tolerable toveryifew, and easy 
to none. I 

Jr ExflanaiUm of Plate IV. 

^ Jpg. 1. EepreseiitB nn apparatus ^pUcablc to vnrious piir- 
]M P«S3j ""<'' auwtg others, thut of Ascertaining the ttaupo 
^ W rature, or tfie Eerapenitare and hui 
. ^J^ ' every Gucceasivo.kunroC thu dnj^eiid 
^^^^ . only three inspections in the course^ 
^^^B for example, at 7 * 
^^HL^, Seven thermometers su3pended>au 
^jj^. in one row in frost, and are rn^r' 
sition; the other three are in -i 
behind these, and are w-m <ii i 
^^-^ These thermumetei-s -.'v ■ 
^^^C^ made with old, liJ ' 
^^F ' has l>ecn depriv.". 

^^^E considi'i' 
^^^■t ' about 
^^V- th 




'240 tJh the CoHstnieHon of Meteorological Instruments. 

b, b, Sev«n valves, fatirofwhicliBreshut^aiidthmopen. Thvj 
einhide rain, snoFw, &c. anil confine the beat in seven eLoii 
tubes, whicli receive the bulbs of the instrument!, when these 
tK in their horiEoutEil position. 
e, A glM8 frame or screen for proterting tbe bufba of the inatru- 
^mentB when in the vertical position. The woodMi frame ot 
appanrtua is varnished, so as to be completely water-priKif 
I lamp giving oot no smoke or soot. 
i ddmney. 

s temperature of the instruments, when they Imve rvc«i\'«tl 
' their horisuntnl portion, may be kept above that of Uie at< 
mosphere in various ways ; as by causing water, or ttrdeni 
spirits and sulphuric ucid, to distil slowly from separate re- 
servoirs, and tbrou^i capillary tubes, on the bulbs irf the iii- 
stmments. An index may even be fixed to its place at any 
^ven instant by means of a maguet, and an artifidal supply 
of heat be thns dispenaed wilb ; but, in general, a lamp will 
be found most convenient. On many occasions, Iiowev^r, even 
Li lump in umiecessary, provided the air of a moderately wsnn 
room has free access into the vapour chamber, h, Sg. 3. ; par- 
ticolar^ifdM communicution be sach as to taTOor a'eoiMini 
circnl^ion of air. 
/', An index for marking the hour or time at which the regis- 
tering commences af^r each inspMion. Tbe outer circle is 
divided into seven eqiuil parts, and is fixed tO the woadvn 
Tbe iriner circle slides on theoiiter, and is divided into 
f"*! went y-f our parts, corresponding wth the twelve hfnirs of the 
1 night. If, for example, it is wished, at 9 a. h., (p os- 
P'Ttertain the tcmperatnrc vHiih hour, for seven hours in succ«^- 
«iun, the index it jnade to point to 7 on the outer circle, and 
10 A.M. on the timer circle is brought opposite to 1 on the 
eotCT circle. 
The axis of tlie index projects so iia to admitof its being connect- 
ed with B small time-piece or table-clock, by means ofa small 
rod which may be removed at pleasure. When the appara- 
tus is fixed on tlie outside of a ^vindow, the small rod iKisses 
through a perforation in the fVame of the window, the time- 
piece being placed on a table within the room, and the two 
may be thus adjusted in less than half a minute. 
Fig. 2- represents the interior medmnism of the apparatus. 

a, A cylinder, around which, at equal distances, and in two spi- 
ral lines, are seven projecting pins- The index J] fig, 1. « 
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On tke Construction of Meteojologicai Instrumatts. HI 
dxed on the axle of tbis cylinder. 
,ii. Seven levera moving on a ciHnmon wire at c, each supported 
i,.'b^ a sninll spring d. 

f,e, Smull catches fur retaiiuug the instrunients in an upright 
r.or indiued- position. 
ij", A wire, jrepresented by a dotted line to g, which keeps the 
valve b, £g. 1., shut when the instrument is vertical, and al- 
lows it tu open whun tlie instrument is moving to a horizontal 
position. There is one such wire for each instrument. 
A, The vapour chamber, which is an oblong tin-box, ootinected 
in front witli the lamp d, (ig, 1., and at tlie other extremity 
with a narrow bent tube >h, wliich termioalea in the chimney 
e, IJg. 1. The vapour chamber is at some diHtaoce from the 
wooden frame, and the apace between tbejii is filled with cot- 
ton or powdered oliarcoal. 
i.n,H, Are thin metallic tubeu which project into the vapour 
',,' chamber, and ^re sliut at their under extremities. 
•¥• P> P' ^^^ small beut levers, which, by means of short springs, 
.plerate.the valves b, b, wlieu these are freed by the mteaff. 

3. Itepresents a section of a small apparatus whidi may be ' 

carried in the pocket. 
a, Tbe frame or case. 
h. Two slips of metal bearing each a theraioineter and iitml- 

xomic-hygrometer. witli a separate scale for eacli. 
,e, A lever kept in its place by the spring d, nnd retaining A in 

a vertical position liy means of a catch. 
e, A revolving cylinder, with two projecting pins for depressing 

the levers. When the apparatus is used, the cylinder is put 
if , in jnotion by means of a pocket time-piece. 
j/i The vapour chaml>er. 

g, A glasH-vesael containing rain or distilled Water, and which 
I, ', tHAyhe raised or lowered un the upright Si 
^ii.A.smaJl f^oKs-tube, having attached to y a 

fdft^h^ir. pencil, through wldcU the w ui, 

.dowjy distils, so. as to keep the. ^it' ^- 

^ometers constantly moist. 'I^evi 

foF each instrument, or one tub? 

more branches, each nounted .<*■(}■ 'k 

up or down througli a eorli !ti tlic t' 

late or stop the flow of vtalfir, 

,.v— 0<:TOBtit 1826. „,^ 
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Sii On the Cbitstntciion itf' Meteorohgkul InsliHmenis. 

Wlien a lliermoinettr is converted iiitu an ntiiuziMiiiu liygrome- 
tt^r, it hiui been tiie practice to cover tin' bulb of the instrument witli 
soft cambric or silk, for the purpose of extending tlie moisture over 
ita surface. But though this coutrivance certainly answers the 
purpose, it in utteuded with considerable inconvenience ; for if rpju 
or distilled water is not used, the cloth soon becomes loaded witli 
culiMreouB unil other earthy tnatt^'r deposited from the water ' ; 
and even when the purest water is used; the instrument soon be- 
comes loaded with all kinds of dust, limi', Ruot, &c. When the bulb 
Las become thus incrusted. It is desirable, if not requisite, to renew 
the bibulous covering; a tronbleiionie oiwrotion, which cannot be 
effected without considerable risk of breaking the instrument ; and 
which is particularly objectionable in the case of slender, and ex- 
tremely fragile air thermometers. 

This bibulous covering may be got rid of, by having tlie bulb of 
the instiument made rough by means of Hae emery, with or without 
the aid of fluoric acid ; and by keeping up u constant supply of al- 
k^lized water, by means of a capillary glass tube, fitted with a. svft 
liair penci-l, and connected with a suitable reservoir. 

It would seem, however, that an imperfection attaches to the dif- 
ferential hygrometer, which does not appear to hafe been particululy 
adverted to by writers on meteorology. It has been admitted, that 
kioistiire is deposited from the atmosphere on glass at a time whea 
the former is not saturated with aqueous vapour. Hence when a 
ditferentiiil thermometer is used as a hygrometer, and when, as has 
hitlierto been the case, the naked bulb of the instrument is left free- 
ly exposed to the air, it cannot be ascertained, in the evening for e4t< 
ample, whether the air is or is not saturated, for moisture will fae'ite. 
posited (as it ajipears) on the naked bulb before the air is ttaCurBUd; 
and when the naked bulb has moistu're condensed on itt> sur£i4e, 
the instrument no longer acts as a hygrometer. Perhaps this iai- 
perfection might be remedied by keeping the surface of the naked 
bulb coated tvith a thin layer of a fixed oil that freezes at a low tem^ 
perature ; but this would render it a very complicated inatrumppti 
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ne mechanical Inquiries regardivg the Formation of the 
Tails of Comets. By Dr Lehhan-n of Berlin •. 

J^ DMERODs attempts have been made to explain the formation 
of the tails of comrts. The extraordinary aspect of those bo^ 
dies, by exciting the imagination of natural philosophers, has 
often drawn them into hypotheses wliieh have run wide of all 
the known laws of nature. I propose to inquire here, if the 
forni-of the tails of comets, and their changes, may not be ex- 
plained by means of known powers and mechanical laws only, in 
the same manner as the Aux and reflux of the sea are explained 
by means of gravitation alone. 

Comets do not difl'er essentially from planets, with respect tu 
their motions, but the eccentricity of the orbit which they do- 
scribe is mucii more considerable than that of the orbit of the 
planels, so that their course is accomplishct! in a curve, which 
differs litllc from a parabola or a hyperbola. The planets on 
which we can observe spots, turn at the same time upon their axis 
as the earth does. The satellites in their motion always present, 
like the moon, one and the same side to the planet round which 
they move, the time of their rotation being the same as that 
of their circulation round the planet. That this ogreemcut 19 
not an effect of chance, but must have resulted, in the case of 
ouc moon, from the circumstance that its mass is larger toward 
the hemisphere which it presents to us-f-, is what has been plaiji- 
ly demonstrated by the celebrated La Place, in his Mecaniqae* 
Celeste (L. V. Fl 2.)* 

^ee that two cases may 

revolution round an 

littrlike that of the planets, 

■ till' parts of their sur- 
ijf of the satellites, in 

'• the same hemisphere 

ipuii taecbanical princi- 



If wo return to the cometa, 
present themselves, with 
axis. This revolution is 
in stich a manner as il>. 
fiicc in Bucccsnion «i 1 
such a manner as tl< 
toward that star. I 
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yiks, tlial no lliird case can esisL. Now, it is easy to see, that a 
comet which should turn round ita axis, in the first of these 
ways, cx)ijld not have a tail ; for, if we suppose that some pajis 
of the atmosphere of the comet were upm the point of extend- 
ing, over a larger space of the side opposite the sun, than' bfaiiy 
other side, ihey would be immediately displaced by the rotatOTy 
motion, since they mu^t possess this motion in common witti'oie 
nucleus. It may therel()re be adniittetl, that, before a comet 
can have a tail, it must necessarily always present the same aide 
to the sun. Knowing that some comets shew no trace of a tal, 
while others acquire one near their |)erihL4ion, we may consider 
it as established, that the former turn in the manner of planet^ 
and the others in the manner of saU'Hites. But if a comet al- 
ways present the same side to the sun, Jt can only be, because 
it has a greater mass on the side which it thus presents, than 
on the opposite side, as La Place has demonstrated with respect 
to. the moon. Its centre of gravity will therefore be found' 'l»- 
twecn. the centre of figure of the nucleus and the sun, and atftKi% 
prevents us from supposing this centre of griivily nc^r tliS '^tfr- 
face of the nucleus. !■ ■■-nwj/' 

The accderating forces, lo whicli each particle of the atfiififc 
phere of a comet will be subjected, are the following, Irf,' Tnc 
power of expansion ; Sdlj/, The gravitation toward the sifti; 
3d^, The gravitation toward the nucleus ; ithb/. The attrtix--. 
tion of all the other particles of the atmosphere. 

The fourth of these powers is so feeble, that, in our inqiiW-y, 
it may be considered as an infinitely small quantity, ori aAcoiiiil 
of the extreme rarity of such an atmosphere. The same nA^t 
almost be said of the gravitation toward the nucleus ; for (Iti^PM- 
cleus has so little density, that even when it is in prdximHjr'tti'a 
planet, it exercises no appreciable attraction ujion it.' THW9s'a 
circumstance whicli may be verified by the comet of I'H'O, 
which approached the earth lo a distance only seven times ^reiiu 
er than that of the moon, without producing any senable'kcntui 
upon it. However, the parts of a cometary atmosphere, ^Hllch 
are near the nucleus, are so Mtuatcd, that we cannot negtebt'We 
attraction which this nucleus exercises upon them. There re- 
main, therefore, three powers acting ujjon this atmosphere ; the 
power of expansion, the gravitation toward the sim, and thi 
vitation toward the nucleus. l.c\. us diKomv^^se each of 
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forces into two others, and of which one is parallel to the radius 
vector ; there are, then, six forces, of whicli wc have ouly to cOD- 
^Aex tjie three that act in the direclion of the radius vector. We 
s1(b11 consider the nucleus as a solid body, such as the atmosphere 
^liich surrounds it cannot penetrate, and that the densest part of 
tni&j^tmo^here rests upon its surface. 

|f we con^der the parts of the atmosphere situated on the ade 
(Mffi^^te the sun, it is plain, that being somenhat more distant 
frgca the sun than the nucleus, they will he attracted by the sun 
^h less power than the nucleus itself. Tlie component of the 
attniction exercised by the nucleus upon the atmosphere will 
tt^efore be diminished by the attraction of the mass of the sun. 
yiThile this diminution will remain insensible, on account of the 
too great distance pf the cumet from the sun, the gravitation of 
th^paifUcles of the atmosphere toward the nucleus will he in 
rauihbrium with the power of expansion ; in the same mantiei' 
^?^t^e expansive power uf the earth's atmosphere remaiufc in equi- 
libritnn ^ith its weight, so long as the air is tranquil. But, ^ 
^woiljon as the comet approaches the sun, this diminution will 
Income more and more sensible ; the component of die power of 
expansion, directed according to the radius vector, will gain 
jppre and more upon the component uf the gravitation toward 
thp nu^eus, in the aame direction ; it will therefore remove 
f^^ the nucleus the parte of the atmo&phere, 'sitnated t^ 'flje 
E^^,opposite the direction, and will form a tail. ' , ' ^ ' 

The tail which will be formed in this manner, frfll' aHHtiys 
e^g^te more, and will always increase with more rapidity, be- 
,^^j|^, several causes acting in the same direction uiiite to accele- 
,Jp^^p,tbis increase. lo the first place, every motion once ini- 
flifejiped,, will continue of itself in one direction, and with a con- 
liflU^ qeletity. Secondly, if the comet approach the su, ' 
(lijiTlinittion, of intensity of the gravitation toward the 01 
(»Hy;S|(tn this very account always more sensible. Ir 
^1^, >^hcn even a j>artiele of the atmosphere is in 
,t^^,piii;pose of lemoving from the nucleus, the dlff 
t;t)^e is between the distances of the sun from the 
the particle, gp^s on continually increasing, and c 
rf^e Bame ^th the^ difference between the gravitj 
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cleus aiid the particle towards the sun. Thus, in all cases, the 
particle will remove from the nucleus with an increasing rapi- 
dity on the side opposite the sun. In conformity with this, we 
often see the tail attaining an astonishing length in a short time, 
while at first sight it might seem that the difference which ori- 
ginally exists lietween the distance of the nucleus and that of 
the particle from the sun, compared with this very distance, is 
too small a quantity for the diminution that must result from it 
in the gravitation ever having an appreciable influence, or being 
capable of determining the formation of a tail. But this forma- 
tion depends essentially upon the circumstance that, according 
to my supposition, the comet always presents the same side of 
the sun. Its extension to a length of several millions of miles 
will then bo possible, because all the causes which tend to aug- 
ment this length, act without interruption in the same direction. 
If, on the contrary, the comet should turn on its axis like ibe 
planets, the enormous increase of its t^l from the causes which 
I have just exposed, could nut take place. 

How does it now happen that the tail decreases after the pas- 
sage to the perihelion ? It is not difficult to reply to this queG- 
lion, by means of the principles already laid down. When the 
comet approaches the sun, two causes concur to retard the 
growth of its tail. The first resides in the law of aerostatics, 
which determines that the power of expansion diminishes with 
the density. The tail will not therefore increase so quickly as 
it would have done, had the power of expansion remained the 
same. The other cause is connected with the circumstance 
that we cannot sec objects which transmit too little light to our 
eyes. There results from this, that we can no longer dislingubh 
the extreme parts of the tail, when it is much extended and con- 
sequendybighly rarified, because a diminution of lustre is ue- 
ces.sarily connected with this rarefaction of an atmosphere lumin- 
ous in itself For these two reasons, the tail will seem to us 
to be shorter, and to increase more slowly. It is very difBcult 
to distinguish the Imiiis of the atmosphere of a comet, or its 
last layers : They escajie our view, on account of their extreme 
I'arity, the passage to vacuity being effected in a manner enUre- 
Iv imperceptible. There follows from this that the tail of a co- 
met may nppcai so much the shorter that we employ a greater 
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magnifying power for observing it, because this mugnlGcr Ac- 
mioishes the intensity of the light. 

So long as the comet approaches the sun, and also when it be- 
gins to retire from it, the causes which contribute to elongate 
Ae tiul will gain much u]K)n those which tend to shorten it ; 
and the greatest length will take place immediately after the 
petihelion. But when, after the perihelion, the comet begins to 
retire from the sun a sufficient space, the latter causes will begin 
in their turn to gain upon the first. The gravitation towards 
the nucleus will always be less surpassed by the ]X)wer of expan- 
non, whieh will itself have become smaller and smaller, from 
the rarefaction of the atmosphere. There will thus be a period 
at which these two powers will be mutually balanced, and at 
which, ui consequence, the power will vanish, in vu-tue of which 
the particles of the atmosphere were propelled from tlie nucleus 
(ta the side oppo^te the sun. After this there will immediately 
rise a contrary power, which will draw them towards the nucleus. 
However, in virtue of the law of inertia, the tail will still grow, 
but with a slower progress ; after a certain time it will be sta- 
tionary, and at length it will rapidly diminish, go as to form a 
new and condensed atmosphere. As tbisatmosph ere cannot entire- 
ly disappear, the growth of the tail will diminish more and more, 
till the period when the comet will be sufficiently removed from 
the sun for its atmosphere to return to the same state of con- 
densation which it possessed at the commencement of the phases 
which we have described 

Hitherto we have only considered the parts of the atmosphere 
of a comet which arc situated on the side farthest from the sun. 
We might, bya perfectly similar mode of reasoning, conclude with 
respect to those which are on the side next the sun, tha 
ought to retire from the nucleus and stretch toward I 
the others extended in the contrary direction. Th 
sential difference between the two regions of the cc 
form as long a tail on the one side as on the 
then, do we only see one on the hemisphere farthe 
Because the centre of gravity of the nucleus 
with its centre of form; but is situated much 
of the hemisphere turned toward the sun. 

It is demonstrated bv calrulation, ihat thfti 
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ing so placed, ihe dimintation of gravitation is much smaller in 
the parts of the atmosphere turned toward the snn, than in those 
which are on the oppo&ite side ; the tail must, therefore, be much 
shorter in thin region than in the other. And as the centre of 
gravity may be siipfx)sed extremely near the surface <rf tiie 
nticleuB, as has been swd above, it may be conteived that here 
the dilatation of the atmosphere no longer forms a tail, buT only 
a Nebulosity. 

Lastly, the tail is ordinarily inflected, so as to turn its roncs- 
vity toward the side from whence the comet comes, and lo have 
the plane of its curvature coinciding with that of the orbit of the 
star: The reason is this, — the particles of the tail cannot follow 
the rirculflting motion round the sun, with the same rapidity 
as the nurieiis, because to the same linear velocity corre^wnd 
at^ular Telotities, so much the smaller in proportion to the great- 
ness of the distance from the sun. The radius will be tangent 
to the ewi^e of the tail in the vicinity of tlie nucleus, because 
there the angular velocity of the particles of which it is compet- 
ed does not differ from that of the niwlens. It is easy also to 
comprehend, that the tail wiil appear so much the more strongly 
inflected, the larger it is; a result of out* hypothesis thatagrcffi 
with observation. 

According to what has been said above, the formation and 
change of the tails of comets may be considered as a soit of fld* 
and refiiix of the atmosphere of tlieir bodies, perfectly similar ib 
the tides which are caused by the moon in our ocean, and {Wtu 
haps even in our atmosphere. m- 1 :'U 

■■ ■ ' .^'.l 

Oh the Simkcs qfSaidhern Africa. By Andrew Smith, M. U.' 
M. W. S. Assistant-Surgeon !)8tb llegiment, and Superinten- 
dent of the South African Museum •. Communicated by thfi* 
Author. ■" '"■' "■ ■ ' !■"■ 

J.N no branch of natural 'fifetM^is Ae^Want of accurate talld 
perspicuous description moi-e felt than in Ophiol(^y. Such im^ 
perfections have uni)ueSt ion ably tended to retard the adtiinw^ 
ment of the science, to create diffidence and doubt in the irnnd 
of the inquirer, and to keep hack communications on the MlW- 

■ Head before ttte Wernerian Society, 23d April 1826. 
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ject, fixtm a fear of unnecessary repetition or a chance of plagub- 
riam. 

Ah authors have hitherto, in general, been satiaiied wilh hav- 
ing dead, (UsttH'ted, and variously altered {specimens for the,da- 
scription of species, in that way the confutuon cunipiained ^ 
most .probably arose ; and if so, the only metiiod culculated.to 
remove it, would be a series of accurate observations jnade up- 
on living snakes. As considerable difficulties must necessarily 
be overcome before that can be generally effected, and as but 
few individuals, comparatively speaking, can enjoy the means of 
carrying on such inquiries, it therefore becomes the duty of ail 
interested in the subject, to lose no opportunity of forwarding 
Midi a. desirable object ; and, under this impression, I have taken 
minute descriptions, from living examples, of the sp^i^ Wt^ 
ally contained in tlie South African Museiuu, of ffbif^ ^(Aftr 
nexed are abridgments. 'lit m r^.tp 

Such of them as have been asc^'taincd, bey<Mid< doubt, tfl'be 
already known, are de^gnated by the established names ; but 
whers no descriptions have been found in Shaw or Lacepede 
(theonly authors I have on the subject), answering . exactly, to 
the appearances which have been observed, I have given then. 
names myself; and, in one of those instances, have s^ectedd 4^ 
a specific distinction, the name of the noble in(livid\Kd. who 
procured it, and tu whom natural history is indebted for 
the institution of the South African Museum, where the; epvf^ 
men is now deposited, viz. Lord Charles Somerset, govertJCir tft 
the Cape of Good Hope. ,. j 

The descriptions, thoiigh.iC(9Que> and by no means complete, 
liav&been proved to l)^ Bi^GiM|hLexplicit to enable individuals 
to distinguish, with, ^^^O^^^^^BS^t the di&ercut species, 
ivhich is all 1 ajm at> WU^^^^^^^h^^ : resenitig the n 
ample details, as W^i^^^^^^HnrprceentiLtii3n>; whicti I ac- 
tually possess, for a^^l^^^^^^Bni the subject. With re- 
to number ^«^^^^^^^M^fl>k4 species of tlie gc- 
nuK Naift, inorc,'lH]ttnfl^^^^^^^HnMUuai from natural 
appearancefl. It) fw4^^^^^^^^^^Hn'4X».^KWtly like 
those of numbsEid 
different frointl 
devoid of the h 
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tomical examination, its proper genus. If examples of all sorts 
of snakes could be procured alive, and kept so for some consi- 
derable time, many excellent specific characters, as well as va- 
luable generic diatinctions, would doubtless be obtained, and 
classifications, which have hitherto been formed upon insufficient 
data, might certainly be fixed mwn clear and lasting principles. 
Indeed so convinced am I of that being practicable, that I have, 
for some time past, been forming a collection of live snakes ; and, 
from experience, I find that the more their natural dispositions 
and appearances are remarked, the more perceptible is the In- 
sufBciency of our present divisions, and the want of reform. 

To attempt the latter, however, with any prospect of success, 
would require, previously, great observation and extensive expe- 
rience, both of which must be the work of time ; and therefore, 
by waiting for them, other persons might notice what we ought 
to do at least in relation to our own colonies. Therefore, to 
prevent that happening to the Cape of Good Hope, I propose, 
in successive jiapers, to give short sketches of tlie different spe- 
cies of the serpent tribe which are actually contained in our in- 
fant museum, dividing them, for the time being, accordinj 
the most popular classification at present in use. 

VIPERA. 

H. With orbh'tdo-cordate Head, and Fungs. 

1. ViPERA inflaia. Burchell. 

Pi^-Addcr of the Inhabitants. 

Ground tulour above, varying from brown to brownish-yeUuw 
lov, and vsri^ated thruugbout hy transverse curved or ziz- 
bWkr-and !ir^t yellow or Meam-colour. The brijjht ye!I( 
colour, vhich ever of them it hatipens to tx^, is generally foimd 
ly behind the black ones, and the aame u>lour ia invariably observed mark- 
ing more or less of other scales in various situations. The lateral portions 
ofthe black bands are mostly somewhatsemicireular with their curvaturen 
backwards ; the centrul giarts amaa acutely an^pilar or arniw-shnped, with 
tholr points nearly in the middle of the back, and directed towards the 
tall. The bands on the anterior and middle ports ofthe Iwdy are (W the 
most part continuous, though marked by such a serpentine course, but 
near the tail they become much leas district, and are often dther cara- 
pletetv interrupted or lost. Towards the middle MweU as more forward*, 
they have three distinct curvatures or angles, one on each aide, being ge- 
ncriilly semicircular, and the third on the middle ofthe back mostly acute 
and angular. Besides those three portions, some uF the bands have at 
their citremilies also a black blotch on each side, which in some in. 
stances irf connected to thorn, hut in tjie majorily are sersrate. The 
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ground colour of the toil isgeneroU; darker tbiui that of the liody, and more 
distinctly intersected byaeveral narrow repular and continuouayellow bands, 
which extend round the greater part of \t3 circumference. Colour below, 
as veil as on the inferior parts of the sides, bright yellow, some of the 
scuts and squamce, however, variously marked towards their ex-tremities 
by black spots. Head much depressed and mottled above bj black, yel- 
low, and brown. Generally posterior to each eye, iust over the place 
where the jaws dilate behind, there is a laroie blackish blotch, with a yel- 
low centre, and also befure and between the eyes is usually observed a 
transverse black bond, dotted more or less *vith yellow. The eyes ore 
situated well forward mid high up on the head, the nostrils are Inr^, and 

E laced close to the edges of the upper lip. The scales with which the 
ead \3 covered, as well as those on the body, are ovate, imbricate and 
carlnated : The nose and lateral parts before the ejea are covered with irre- 
gular flntteneil, granular-like bodies. Body diminishes suddenlyaud consider- 
ably in size at the commencement of the tail, which is slender for the size of 
the make, and measures about Ith of the whole length, which ia usually fhim 
tiu-ee feet to three and a hall. The neck is considerably narrower than 
either the body or the head. Its motion is moderately quick, its disposi- 
tion fiery, and its bite frequently, though not invariably, fatal, ^-uta 
somewhere about 13D, squamie generally about 22. 

The colouring of this snake is veiy peculiar, and Burchell's * 
remark, that it is iiot easy to convey an idea of it by mere des- 
cription, is very just. 

2. ViPERA ai-maia. 

Homed SnaJav of the Inhabitants. 

Ground colour almve, nsEi-grey, bluish-ffrey, or greyish-green, with irregular 
rows of irregular brown spots, that nave their edges considerably darker 
in general than their centres. In most sjiedmenB, two distinct rows are 
oliserved along the middle of the back, but in some there is only one, and 
then the spots arc considerably larger, and extend right across the imagi- 
nary dorsal line. Along each side again, is another row of spots, but of a 
much sm^er size than those just described, and between thcni and the 
scuta ia a slight mottling of blackish-blue dots, ziz-zag streaks, or waving 
lines. Colour below a shining pearly white, with in mauy instances a 
alight tinge of red. Head depressed, and like the body covered with carf- 
nated scabs. Eyes prominent, placed well forward ; and each guarrled a- 
bove by three or mure short, erect and prickly pointed bodies, which have 
obtained fbr it the name it bears amongst the colonists. Neck consider- 
ably smaller than the bead or body, and the hitter diminishes much in 
thickness at the vent. The tail is slender, pointed, and about Jtb of the 
length, which is seldom more than fourteen or fifteen inches. Greatest 
thickness rarely more than that of a man's thumb, unlom when ennigcd. 
at which time, it can, in common with most vif "odhiicnsiiiris 

very considerably. Scuta generally about I' W. 

The motion of this enake is btit 
aiul its bite I have found invarial 
llictcd on young animals, though 
old ones of the sanie species. 
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b. With ox'ota-corflate Head aitd Fangs. 

VjFERA rrumtana. 

Berff-Jdder of the Inhabitants. 

Ground culour, a dirty brownuli black, the intensity of which varies In dif. 
ierent gpedmeua. Alonf{ thebatb there are twu rows of targe, black semi- 
luimr spots, having their cuiiviautlBS Jiretted towarda each other, and their 
marging surrounded by a narrow edging of dirty white. Belaw those, on 
eochside, is another row of smilarTy Siajied and cohmred spots, hutofa 
smaller nize, and having their convexities iiointina downwards. Theae ore 
separated from the centre rows by two white longitudinal lines, whldi are, 
for the most part, continuous, though here and there occasionally mter- 
rupted. The two lateral rows are not well seen on the Bides of the neck, 
Lut the two central ones extend distinctly forwards, along the upper sur. 
iace of the bead, an lar as the eyes; thouKh, in tlie latter aitualion, the 
spold are of an oblong, instead of a semflunar shape. Between the side 
Tova and the abdomen the colour is variegated, black, and dirty white ; the 

, scuta theiiiseK-es arc of the latter hue, and mottled with hliick or blatkish 

:, Muet Indeed, la many examples, the latter is the jirevailing colour.- Head 

somewhat qUBdrangular, with its posterior extremity a good deal broader 

than the neck, and, like the body, covered above by ovate and earinated 

ji.aealcsii. ^ym moderateK^ hirge, and placed well forward. Nostrils close ta 

tiie tipof the nose. '1 hick n ess, as in the two preoe^fing sjlecies, Ulmi. 

'''tfi3lrearti]ndlyHb*«rt theanua. Tail slender, pointed, andabqul /fttoftie 

i. , wjvole. leni!th of the snake, which is generally bet ween sixteen and twenty 

inches. Greatest circumlerence seldom more than that of a man's Uiunhi 

Scuta generally about \X!. Si^uamce about 20. Motion rather slow i dis- 

,^ pMitio;^ feripciixis, and bite puisunaua ; though not invariably iiital. 

The above approaches Bo^lose ia its pharacters to tht Colu- 
ber Atropos of Shaw *, L'Atropos of Lacepede f , that t Teel 
disjfcsM to View it as' the same snak*-. 

It is commonly found amongst short grass, in dry mounl 
ous sitnatums, all over Southern Africa, 

Variety. 
-OrbuAd-lcolDur cinereMis, with four rows of sj)ots, similarly arranged and 
rfiajied an In the »©rc juat described, but their colour, instead '' "^ "- 
black, is redilish-bntwn. with li)j;iiter centres. 




XAIA. 

)fWc Skin an the sides (if the Neck, and FiH^ 

Naia cnpcTt.vs. 
Rhighnh Slanff of the Inhabitants. 



1 



* General Zoology, \-ol^ lii. part 9. p. 404. 

•f nistoire Nsturtjle.des Serpenr't.tnm. ii. fol. 134. fto^'f^tjtb IJ^A.! 
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till iiearlv two inches team that p«rt that the wbile is dis- 
tinctly seen. Towards the toil, as well as on It, the regular disposition or 
the two colours is moat elearlv nmrkeil, and the bands are moat directly 
trmuaverse. Below, the general colour is Uliick, with the acuta, that are 
more than a few inches liehinrl the chin, white at their extremities. Be- 
; tireen those that are thus marked and the head, the space ia a deep shining 
. j;et black, except at two points, where some plates throii^out are nearly 
wliite, and thereby give rise to two broad transverse light .coloured bands. 
TallElcnder, tapering, terminated by a shining homy point, and not quite 
^th of the whole lengdi of the reptile, which ia generally fVoin twu feetaix 
to three feet. Head depressed, narrow before, a little dltatefl behind, and 
somewhat broader than the neck ; covered above by plates, of wliich the 
nasal or most anterior one Is triangular, Its apex extending upwanb and 
backwards, whilst ita base is directed downwards, to form the anterior por- 
tion of the upper liii. Eyes prominent, nostrils large, anil opening Iiack- 
wards. Body bniail and flattish, with a loose foM of akin on each aide uf 
them ■ 

or th: , . 

Lmnffiiw. Scales carinated, with those of the ti 

" ' " «... afbrenci 

)r three inches uid aJtelG^ Elcuta 

-uuiflPie motion of this snake is verj- rapid, its dispoeitfonnr very 
|fek«, often almost apparently tourting opposittoii,.aniljt«^te, 
in all the instances in wliich I have tried it, lias sooti OcdffifAtied 
death. .' 

, It delights in warm sandy situations, and ia found preitty'ge- 
neaWly diffused ovef the whole of Southern Africa.' ilT 

I ■ii/. i>l 
b. Wiihout ant/ loose Skin ott lite AVct, but wtVi, jFu^^g^^^^ 

5. NAIA Samertetta. ■ n .. j ^i jj 

Nackt Slaiig or Nig{it Snake oT the InhaUtant*''' 'H' 

Ground colour above, a brick red or orajige colour, and intersected by twenty- 
four or twenty-five black rings, which are generally <if greatest breadth 
about the centre of the back, or under the belly. The one nest to the 
bead is by inuch the lai^t, and above has a, |>Dinted extension in front, 
which runa a short wav along the crown of the head. At some distance 
before this ring, on the hinder part of the head, an irregular black spot is 
observeil on each side ; and froni the upper Up of one side, to the same 
uUcc on the oppoHile, directly' cut ling the eyes, extends a narrow trans, 
vnw blick band. Alany of the black rings on the body have above an inter, 
rupted edmng of yellowish white. Colour below a dirty reddish.whlle, 
more or le^deeply tinged here and therewith rello^^H^d depressed. 
Inclined to ovute, and its sides sUghtly dilated btihl^J^^^^ving to it 
a little superioiltT in point of br^th ovet the l^HQ^^^^HajUivered 
bv large plates, the ftremost of which, or the im> — '■'- 

elevated above the others, and triangular, with it- 
and backwnrda, wha^t its base, whitE is alightlv i 
forms the anterior part of the upper Up. Th( 
pretty nearly the same throughout, and doe* n 



thumb. It increaaes but Uttle behind the neclc 
ably and rather abrupllv about the venl. T« 
length, terminated by a homy point, ami meaii 




Smith on ti 



lengtli uf the snake, whicb is UBUally about twi) feet t< 
Sc^e» smpoth and siwhtlt imbricate, towards neck and I 
but. about the middle of the body, a little disp 



Scuta about 159, squalns i 
tremely fierce ; and bite often mortaL 

This sort of snake is hut rarely met with here ; indeed the pre- 
sent is the first I have seen, though for the last four years I 
have been endeavouring to procure one. The inhabitants assert 
that it only moves about during the night, mid thereby accoju 
for its being so iseldom foiuid. 



ELAPS. 
a. }Vilh Fangs. 

6. Ei.. \PB pwidalus 
Kousseband or Garter-Snake of the InhabitaiH 



sby accoyn^^ 



Ground colour, a. deep Jet-black, variously niurked by minute wbiti^ dot^ anil 
blotches. Along the t'cntre of the back the apots arc largest, anil of irre- 
KUlar forms, some lieing roundish, and others trian^iar, oblong or waved. 
On each side uf this central row is a zis-zag line of white dots, which 
forms mare or less frequent connections with tbe apots of the central row 
juat mentioned- Inunediately under this second row, is a third also of 
white dots, nearlj ttraigbt, and extending distinctly from the head to the 
tolL Colour below hlack and white, dia]>osed in alternate transverse, nar- 
row lines, which, under the toil, appear in a double series. Head small, 
somewhat orate, roundish in front, and covered above by plates, the colour 
of which are black, with an interrupted whitish line running alone the 
middle of the crown, and the siden Blif;btly spatted with yellowish.wlilte. 
Mouth amalL Neck not less than the bead ; nor is any part of the body 
larger than the neck ; so that tbe whole is therefore nearly of the some 
thickness, except the t^ which tapers gently to a fine slender point, aniJ 
measures about one-eighth of tbe length of the whole, wlsch, in the sped- 
men descrihcd (the only one I have seen), was about nine inches, and no- 
where thicker than a common quill. Scales smooth, slightly ovate, and 
scarcely, if at all, imbricete. Scuta 1113, squama 38. 

This is a rare species of snake at the Cape ; its motion is 
quick ; its appearance beautiful ; and its bite highly venomous ; 
having in several instances occasioned death while it continued 
alive in my possession. Other snakes besides this, which are 
either remarkable for their beauty, or tlie variety of Iheir colours, 
*vhen of a small size, are generally considered by the inhabitants 
as a Kousseband. 

(To he conlinufii. J 
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Pkiiirc of' Vegdut'io^i on the Surface of ihc Glufie. — ConUimetl 
from page 124. 

JVfTER having viewed with M. de Humboldt, the 
getation of the most beautiful countries of America, if 
IraDsport ourselves to the wild and desert shores of New Holland, 
vrith Billardicre, Brown and Peron, we shall find, in the little 
that is known of this vast continent, vegetables entirely dift'ereiit, 
although in the same degree of latitude. Those which have 
been collected, approach more to the plants of the Old Continent; 
tbose destined for the nourishment of man arc here as rare as 
ihey are common in America. These countries arc scarcely in- 
haHted, and the men who hve in them have but barely en- 
tered upon the contines of civilization, so powerful Is the influ- 
ence of useful vegetables over the multiplication and develop- 
nieot of the human race. In calling the attention of the reader 
to the works published ii)K>n the plants of New Holland, by 
Messrs de la Billardicre and Brown, I shall here confine myself 
to the more interesting parts of M. Pcron's description of tbe 
vegetation of Van Dicman's Land. 

" It is a very singular spectacle," says this naturalist, " which 
those profound forests present, the ancient offspring of nature 
and time, where the stroke of the axe is never heard to resound, 
where vegetation, becoming every day richer in its proper pro- 
ducUons, can exercise itself without restraint, and every where 
extend its developments without obstruction : and when, at the 
extremity of the globe, such forests exclusively present them- 
selves formed of trees unknown to Europe, of vegetables singu- 
lar in tbeir organization, and in their varied products, the in- 
terest becomes more lively and interesting. Here, there con- 
tinnally reign a mysterious shade, a great coolness, a penetrating 
humidity; here crumble with age those powerful tn fit 

which have sprung forth so many vigorous shoot? 
trunks now decomposed by tlie united action of tim 
lure, are covered over with parasitic mosses i 
Their interior swarms with cold reptiles, with num 
of insects; they obstruct all the avenues of the 
cross each other in a thousand different direclioRs 
they form an obstacle to progression, and nulti 
dangers around the traveller ; somci 



ontinucd ^^1 
rich ve- ^^1 
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I 
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their heopa natural dikes of twcRty-fivc or tliiity feet in beiglii : 
ID other cases they have fallen across the beds of torreots, or the 
depths of valleys, funning in lliis manner so many natural bridges 
wbich cannot be made use of but with fear. 

To this picture of disorder and ruin, to these scenes of death 
and destruction, nature, so to speak, oppoEes with benevolence 
all tiwt her creative poiver can preaeni of the beautiful and im- 
posing. On all hands wc see pressed to the surface of the eoil 
tboae lovely mhnosit, those £ii]>erb mctrosideroscs, those correa, 
but of late unknown in Europe, and which alrtady gladden our 
groves. From the shores of the ocean to the summits of the 
loftiest mountains of the interior, are to he seen the mighty «i- 
cal^tutcs, those gigantic monarclis of the southern forests, 
many of wh)ch are not less than from a hundred atui »xty lo a 
btuidred and eighty feet in height, and from twenty-five to thirty 
octhiry-ax feet in cireiunference. TheJBanksiEc of diilcrcntape- 
ciesj the^/roiftf, the cmbot/tria, the kptoapennata-, are developed as 
a charming border around the edge of the woods. Elsewhere 
tile caswHna are seen, so remarkable for their beauty, so valu- 
able for their solidity, distingui^ed by the nch colouring ol 
thmr berries. The elegant ej-ocarpus projects in a hundred dif. 
ferent jidaccs its luxuriant brandies, sprouting forth in negli-olcd 
beauty like those oi' the cypress. l''arther on appear the .»«»(- 
tliorrcx, whose solitary stem i-lses to a height i>f twelve or fiileen, 
above a scaly and stunted stock, from which an od(wt)n$ 
reein oozes abundantly. In some places are to be seen ifac 
effcates, whose nuts, enveloped in a scarlet epidermis, are sopcr- 
fidiously poisoiKius ; every where are produced charming tufts of 
Toel^mca, i/iemitn, concilium, and erodia, all equally intorefltlng 
from the gracefulness of their port, or the beautiful verdarelof 
their foliage, or the singularity of their corolla and fruit.- tin 
the midst of so many unknown objects, the mind is astoUislKd, 
and cannot but admire that inconceivable iecundity of nature, 
which furnishes to so many diffei-ent climates productions SD.pe- 
cuhar, and always so rich and so beautiful." ' , r ., 

The happy climate of India is, perlmp-s of all others, ih«ti'on 
which nature has bestowed, with tlie greatest profu^oDi, aU the 
luxury of vegetation. Inhabited by people who have long at- 
tained a high degree of civilization, its^ vegelab!e> pruductiom 
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seem to have equally emerged Troui their original wildness. All 
present the most elegant forms, and appear to reflect, by thsTi- 
VBcity of their colours, those floods of light which the star of day 
omiinualiy pours upon ihcir corollas. Those beautiful countries 
are perfumed by the most precious spices, embellislicd^by the su- 
perb taraily of the liliacoae ; scarcely is there one of the plants 
observert in Europe to be seen. Tliere grow those vegetables 
which furnisli commerce with those gums and odorous resins 
which are imjMvted by us at so high a price ; those medicinal 
plants, which, for so long a time, have only been known by their 
productions, and by unmeaning denominations. It is here chat 
we learn to what shrubs, and to what plants, are to be referred the 
cam peachy-wood, the snake-wood, the mix vomica, llie cassias, 
the myrobolans, the tamarind, the curcuma, galnmha, ginger, 
cardamom, zedoary, dragonVblood, &c. In the fields and in 
the plains; there vegetate an immensequanlityof beauiifnl plants, 
some of which constitute the riches of our gardens ; the ckrodeti- 
dra, justkia, nchyruTiiM, cerberi, pontederit, cratlthenui, gh- 
rHuti, ct^cmes,acalf/jif)tf, Sec. i-.-.r'i. 

'In this general picture of vegetation, we would not forget' ah- 
oiiier comer of the worlds where nature seems to delight to 9he\v 
her munificence, in the infinite number of species bekmglngi to 
ihc same gei>cra, — ^to genera, whose types, for the most pBrtj al- 
ready exist in Europe; to mingle them with other genera pecn- 
bor to the climate, and of which some have been remarked among 
the plants of America. Such does the Cape of Good Hope pre- 
sent itself to the eye of the naturalist, who visits it for the first 
time; he is struck with astonishment at the sight of those moun- 
liOdaus rocks, covered with succulent plants, aloes, mesefTibrffan- 
^^thema^ etapetio', craamda, trtragoTtin, &c. If he penctnit« into 
'the fbreMs, they are no longer those of Eurwpe or of America ; 
■ 'fce sees tliem all shining with that golden and silvp' ''if- 

ftHed over the leaves of the ntimermis proletB. ■ 1 
wast plains, he can scarcely aninl the' numb 
heaths, barbonia:, bitsritti, peneta, &c. The 
are composed of a muhiludeof shrubs little . 
phfHcA, paaaerina, myrgin^e*:, tdrimi/HiOil. 
ffruE^ iLoiierix, 8ic. While in the fiolrtd i-i .^ 
nietoos gtmnia^ ixije. gladioli, tofyeHtr, h 
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Pkture of Vegetation 
vias, everlasting-flow era, kc. ; several of which now ^ine in our 
parterres, or form the ornaments of our houhousee. The spe- 
cies alone which we possess are so numerous, that we can scarcely 
believe them tobe theproditclionsof asingle locality. We count 
several hundreds of heaths, gerania, Stc. 

To form a comprehension of the work of nature, we must 
observe it in those countries where the ground, abandoned to its 
natural productions, has not yet been turned up by tlie liand of 
mail. Wherever this has established its power, it has subjected 
to his einpire all that might contribute to his well-being, or «n- 
bellisli liis abode ; the animals have become slaves ; rich harvests 
and vast meadows have replaced the wildnesses of nature; andent 
forests have fallen under the axe, and the ground, despoiled of 
its original productions, no longer presents to the eye of the ob- 
server, but a vast garden created by human industry. The tree 
of the mountains has descended into the plains, and the exotic 
plant, more useful or more agreeable, has chased from its native 
soil the plant which is noxious, or of no utility to man. It b 
therefore only at a distance from great societies in foreign coun- 
tries, in lands untouched by man, that vegetation can be studied 
in its natural state, understood in its modifications, development, 
and progress. 

There still, however, exist countries in Europe which the pow- 
er of man has not entirely subjected ; but it is only among the 
proud rocks, and upon the summits of the Alps, that they are to 
be looked for. There mountains piled upon mountains, rising 
above the clouds, form so many gardens, each furnished with a 
vegetation of its own, the character of which changes at eacii 
degree of elevation. There, in proportion as we rise, we find 
succeeding each other the temperatures of various climates, frotn 
that of the tropics to that of the poles, as well as several of the 
vegetables peculiar to each of these climates. 

At the foo! of these mountains, and in the lower valleys, vc 
getate the plants of the plains, and a part of those of the 
southern countries of Europe. Forests of oaks occupy the 
first platform ; they rise', but not without losing a proportional 
degree of their strength and beauty, to a height of about 
eight hundred toises, the extreme limit of their habitation. 
The beech shews itself equally, but the oak has ceased to 
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grov more than a hundred fathoms beneath the highest limit of 
this plant. In the zone which succeeds these trees, more ex- 
posed to tlie impetuosity of the winds, would present too much 
scope for their action, in the large cyme and brood leaves, 
which they possess. The pine, the yew, the fir, furnished with 
a finely divided foliage, raise securely toward the regions of 
perpetual snow their ruhust and branchless trunks. The ac-' 
tjon of the winds no longer meeting the same resistance, is di>' 
vided and loses its force among their short and slender leaves.' 
These trees, however, do not attain a greater elevation than' 
a thousand toises ; above this, woods of cratfBgus, and birch} 
and tufts of hazel and willow, among which the rhododendrons' 
ilourish, brave the cold and the tempests, to the height of twelve' 
hundred toises. Beyond this, appear, but with a much lower' 
stature, a multitude of beautiful and elegant >i\v£v^, daplmes^' 
pasaerinit, ghh-ularix, creeping willows, and some ligneous cis-' 
fuses. 

Further on, to the region of snow, scarcely any more woody 
vegetables are found, if we except some dwarf birches, some 
stunted willows, scarcely a few inches long. A short beautiful 
and tufted sward springs every summer from beneath the 
snowy mountains, and is covered with a multitude of pretty 
little flowers witJi rosaceous petals, naked peduncles, and vivi^ 
cious roots : this is the peculiar place of the nirmerous saxifra- 
ges, elegant priraulte, gentians, ranunculi, and a profusion of 
other diminutive plants. The frightful nakedness of the poles 
reigns upon the summits of these mountains loaded with per- 
petual ice^ if there still remain some traces of vegetation, they 
only exist in a lew lichens, which here, as elsewhere, endeavour, 
but in vain, to lay the foundations of vegetation. 

Thus the traveller, having arrived on these mountaiuB. 
the region of ice, has experienced, in the course of a fe>- 
tlie different degrees of temperature which reign l" 
mate from the tropics to the poles ; he may have 
portion of the plants which grow from about tl 
of latitude to the 70th, that is to say along a m 
eight hundred leagues, a phenomenon whii 
high mounttuns, of both the Old and the Nw 
SfMue modifications peculiar to the localitiefi. 
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': The observations mode by M. Hutuboldt, in the equinoctiit) 
regions, and upon (he liighest mountains of our glube, furnish 
us with a proof of this. The same order occurs there in the 
gradation of species, but only above the height of five liundred 
toises. The species, to be sure, are not the same as in Europe, 
but ihey have the same character of aspect, size, and conf 
tence. The burning zone which occupies the lower space " 
the level of the sea to this height, enjoying a temperature 
known to Europe, is inhabited by vegetables peculi; 
climate ; this, as we have seen above, is the country of palms, 
bananas, amomiims, tree ferns, ice. It is only, therefore, at the 
height of five bundred toises, that, upon the mountains of the 
torrid zone, the climate commences which corresponds to the 
base of the Alps, proceeding from the level of the sea, and it ct 
only be here that the seone of plants corresponding Co those 
Europe can commence. 

Such is the spectacle of vegetation, always varied, and ini 
santly renewed, that presents itself lo the view of man ; a spte^ 
tacle rich in its composition, admirable in its contrasts, sublime- 
in its harmony, and which, to produce it, has only requir^ of 
nature to iiubmit the forms to Uie inlluence of difierent tempera- 
tures, of temperatures I re]}eat, and not of climates. It is a very 
essential eifect to remark, that the production of vegetable spe- 
cies is much more dependent upon the action of heat or cold, of' 
dryness or humidity, than it]x>n the dijference of chmates; w{>- 
may meet, and in fact do pretty frequently meet, the same 
cies ill very diSerent latitudes, in which, however, from local 
cumstances, the tiamc degree of teniperaturc prevails. It is 

»tl)at we find upon the high mountains of tlie South of Em 
plants of Sweden, Norway, and even those of Lapland and S^ 
bergcu. Tournefort made the same observation in Asia mi 
upon Mount Ararat. At the fool of the mountain are ft 
the plants of Armenia ; in proportion as we rise, those of II 
and the south of France, then those of Sweden, and toward 
summit the plants of Lapland. It is by means_ equally am] 
that nature has remo\ed from ilie surface of the globe that 
, nolonous uniformity which the plants would produce, were tl 

every where the same ; but, subjected to the influence of ihi 
mosphere, what varied forms do Uiey present to our adiiuratb 
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^ lemporaCurc constantly humid and warm, such as that of 
iAe equinoctial countries, maintained by the rays of a burning 
n, and the emanations of a soil watered by the vicinity of 
■ge rivers and lakes, gives to vegetation thai vigour which as- 
tonishes in those magnificent vegetables peculiar to those cli- 
jnates. Another form of plants is seen in those countries which 
exposed to the alternations of cold and warm seasons ; it is 
more equal upon the sea-coasts, where the temperature is less va- 
Tuble; but the plants assume another aspect upon the high moun- 
buns, where dry and cold winds frequently blow ; they vary lit- 
itle in the fresh-waters, or in those of the sea ; being there placed 
ID a medium less subject to the inclemencies of the atmosphere. 
Tfae intendty and duration of the light, the long and humid 
IHghts, occasion as many dificrent modifications in the vegetable 
Ibfins. Nature has also so fixed the station of plants, that the 
dwarf and creeping willows never descend from the summit of 
dieir mountains to associate with the osier willows, upon the 
lianks of our brooks ; and the primulee, which decorate the green 
•wards of the Alps, cannot mingle with those of our meadows. 

From these consideratlens has arisen the idea of a botanical 
geography, in which the planis are distributed by groups, which 
have each their determinate height, their chmate, and their lUJ 
mils. Several naturalists have directed their attention to tl 
sort of observations, but no one has carried them si 
de Humboldt, who has published memoirs of great interest i 
on this subject. From the observations of this learned travellerj 
and those partly made before him, we see the cruciform planii 
and the umbelliferte disappear, almost entirely, in the plains o 
the torrid zone; while this /one is the abodr 
ferns, ^gantic graminow, and parautic ore 
perate zones grow abundantly the malv 
composita; and caryophyllero, which an 
equator. The coniferse, and .<. ir.vir 
trees, belong to the boreal r 
which recur, in almost all i! 
gramineie and the cyperact'^i 
ing to the temperat\irea. S^ 
in size, such as the bamboo-, 
tufted sward. My limi;» 






Mr Mantell's Remarks on the Strata 

to detail on this iDterestiog subject, I refer the reader td'fl 

learned dissertations of LinnEeus, the Stationes et Coloniae Plaoi 
tarum, to the Tentamcn Historise Geograpbicfe Vegetabilium of 

k Professor Strohmeyer, and particulaHy to the Memoirs of Me«- 
ueurs de Humboldt and Ramond *. ^^^1 

Semarla on the Geological Position o/llie Strata of Ti^ateJ^^^^ 
rest in Sussex. By Gidkok Mantell, Esq. F. R. S« ^^^| 
In a Letter to Professor Jameson. ^^^H 

X HERE appeared in the Edinburgh Philosophical •Touroiil^^^^l 
^^ Apiil, " Observations on the Position of the Fossil Megaloaifi^^B 
I ^tllS(.)tnd Didclf^is or Opossum at Stoncafield,'" in vhicti tKe 
■ HDttT allttdes to the strata of Tilgate Forest ; and remarkif^ on 
the extraordinary nature of their organic rem^mis, very sumilM- 
rJJy concludes, that doubts may be raised regarding the geolo- 
gical position, both of thv limestone schist of Stonesfield, and the 
jsandstone of Tilgate Forest. I shall leave to the abler pen of 
Dr Buckiand, the defence of the assumed atuatioo of the Stones- 
field sl^le, and confine my observations to the consideration of 
I tile writer's conjecture, tliat the Tilgate strata should be ranked 
as tcrbary, and not as secondary, deposits ; — a conjecture no one 
(»uld, for a moment, entertain, who had examined the strata ai 
the south-eastern part of England with any degree of attention. 
The only argument brought forward in support of an opi- 
nion so eoUrely opposed to that held by persons who have de- 
voted considerable time and labour to tlie subject, is, that " tfae 
strata which contains the organic bodies do not appear clearbf 
covered by those of the forinalious which are s^d to be more re- 
cent." If such an argument be considered valid, the progress 
of geology must be slow indeed. In other branches of natural 
bistory induction and analogy are frequently admitted to supply 
the place of actual observation ; and I cannot understand why 
the same privilege should not be extended to geology. In the 
present instance, however, it is unnecessary ; and I am willing 
the question shall be decided by demonstration only. That the 
strata of Tilgate Forest are not actually covered by the newer 
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depouts in those localities thai are most accessible to the geolo- 
gist, is certain ; but their emergence from beneath the weald 
clay, the auperincitmbeDt formation, is so obvious, as to leare 
Dot the shadow of a doubt that ihey were originally entirely 
covered by the clay, and that their present approach to the sur- 
face is owing to the operation of that uplifting power, whose ef- 
fects are strikingly manifest throughout the whole of the BoutJi- 
eastem part of England. The annexed section of the strata 
from Brighton (on the coast of Sussex) to Tilgate Forest, is made, 
not from theory, but from actual observation, and will, I trust, 
atisfy the writer of the " Observations,'" of the correctness of 
my remarks. 
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If the section were continued on to London, the several for- 
mations would re-appear, but in an ascending series (vide Phil- 
lips and Conybeare's sections). The attention of geologists was 
first directed to the remarkable nature of tlie fos^ls of the stritta 
of Tilgate Forest, by my work on the Geology of Sussex, in 
1822; and although, at that period, the geological position of 
those deposits was not determined, yet I had not the slightest 
doubt that they were situated beneath the weald clay. The only 
question was, whether they should be ranked with the purbeck, 
or the iron sand ; their emergence from beneath the more recent 
formations was too manifest to be questioned (vide Tllustrations 
of the Geology of Sussex, p. S7). Subsequent ob' oii- 

vinced me, tliat the strata of Tilgate Forest, in-' '- 

mited, as I had at first supposed, to a small d 
tensive witli the iron-sand, and might be trac 
to tlic coast at Hastings ; and a paper, dest 
my researches, was read before the Geolo^ 
don, in the same year (ISS3). 

The writer of the observations states, *' 
roits considerations that might lead us ic 
siu (viz. the Slonesfield slate and Til. 
been formed at a period which would! 
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of the oolitic formations; in short, that theyare teriiary,'a 
secondary deposits." What the con^denttions may be that can-* 
lead to such a conclu^on X cannot possibly conceive, and sliall 
not therefore occupy the A'aluable pages of (his Journal with tiaev 
less conjectures; but as my sole object, in these remarks, is the 
establishment of what I conceive to be the truth, I shall feel 
obliged, if tiie writer still entertains a doubt on the subjixt, by 
the statement of his objections to what I have advancedi .- . ti 

In the present infancy of geology, if a person diseovrtf ia *efC-' 
tain formations, remains of animals and vegetables, of daises' of 
orders, which, according to received theories, we might not ex- 
pect could be found in such deposits, we ought not, on that ac- 
count only, to doubt the accuracy of his investigations, or the 
truth of his assertions. 

In the comparative list of the organic remains of Slonesfieltl 
and Tilgace, inserted in the Memoir on the Megalosaurus, it 
■was the object of Dr Buckland to mark their general resem- 
blance only. It may not, therefore, be uninteresting to give a more 
extended catalogue, since the difference, as well as reseinblatics 
of the foMils of the two deposits, will thus be placed in a ij 
striking point of view. 

Organic Remains a 

The LimeiUne Schist qf SloM^ld and T/ic Saiubluiie of Tilgalt Forett^ 
tMegalosaurua, teeth, vertebrK, und. Megalossurua — teeth, vertebrre, ) 

other bones. other boaes. 

Crocodile. Crocodile— teeth, vertebne, &c. leel 

tiiore obtuse anil large tlinn thi 
SloneaGold. 
Pleaiosaurii.s. Plesiosaimis— leetJi .and 

species unlnown.- 
lyuanodoii — teelh, vertebrso,. 



Didelphls. 

EljWa of Insects. 



Birds — tibiiF, and other bon 



Balina — apedes at 

Turtles — acales and bones jsjiecieau 



i; hitherto not finiDi: 

Birds— tibiie goniewhat 

tliDSG of Stouesfiehli ' 
Whale ■ ? (he siippoaed 
praliably of Plesiosauri 
BalintiE — spinea o£ 
Turtles — 3 genera; afrash- 
rine, and terrestrisl? 




of TUgate FtHiMt m Susseir. 

jr Sharks, 



Shellfl — Trigenia, fle/cmnite, Otlreie, 
Peelenittr, Pmellm, fnarine). 

I'* erne and reeds — not of the tame spe- 
cies 09 tboae at TilgaU. 

Wood ? Ugnilei charcoal. 

Fuci, alga;. 



Tricuspid teeth, longitudinally striat- 
ed ; dllfer entirety from those of the 
clmlk. and from those of the recent 
Apeciel I have esamiDed. 

Teelh of Spari and Atiarbicax ln|Kls I ■ 
tmiBll rouoded teeth, very ^P^c- 
rolls. Bony jialstea— unknoWHi . 

Bones of unknown nitimiils. 

Shells of the genera TJnio, Mactra, 
Paludina, Cyrena, f/reih-malerj. 

i'eraa — 4 species ; reeds. 

Wood ? lignite, charcoal. 

Gigantic plants of thf I'nlm tribe; 

(Endogenitea erosa). 
Arhoeesfent fenia — (Blathram I.yel- 



Corpolithi. 
Quartz-pehblcf 



lii). 
Carpolithi— 
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CJuartz-pehbles and boulders. ' ' 
A glanoe at the above lists will shew, that, although the gene- 
ral resemblance of the organic contents of the two deposits is 
striking, yet they actually agree but in few particulars. The 
Stonesfieid beds partake more of the character of a marine, aiiii 
those of Tilgate of a fresh-water formation. The prevalenciltl ' 
the latter, of large terrestrial vegetables, of which the genera, at 
all analogous (Cycas, Dicksonia, &c.), now exist in tropical re- 
gions only ; and the absence of matine shells, particularly of Be^ 
Icmnites and ammonites, and also of xoophytes, seem to prove, ' 
ihat the Hastings Sands (the name now given to the scries of 
sands and clays between the purbeck and the weald clay, and nf 
which the Tilgate strata form a pari) have been deposited under 
circumAUnces materially difterent from thosewhich operated in the 
t, as a work on die Fos- 
it is unnecessary to ex- 
liai, should the writer 
.led in the subject, vi- 
Iri-e access to my cabinet ; 
'>im everv facility for an 
. ■;!.(€ Forest. 



formation of the Stonesfieid el 
sils of Tilgate Forest will si 
tend ibesc remarks; and I \ 
of ihc " Ob*crv«uo«»,' Of ■ 
sit this part irf E nglWlJtla 
and it w 
actual e: 
Casus PlaCX. I.i - 
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'I of a Design for a Rotatory Steain~E)igine. By 
Mr Jakes Whisjl. Witli a Plate. Commtuiicated by 
the Author, 

-A-FTEK completing my design, I feel a degree of diffidence in 
aulaiutting it to public notice. Nearly two hundretj years have 
paBt away since the first attempt to produce a rotatory motion 
in the first instance by steam, Kiich a period of time Inving in- 
volved itself betwixt the original and the present ; and the men 
of genius, both in our own country and abroad, that have la- 
boured to ef^t this object, and the uolversal failure of all their 
deaigna, whtai oompared with the present perfect state of the 
Heciprocating Engine, has absolutely marked the name of Ro- 
tatory in Stcain-engincs as something hke a wild scheme, and 
left us but little hope that we shall. erer bejihle to wipe that 
stain away. , 

Those who are well acquaiated with the principleB pf steam, 
and the difFerent schemes thathave been devised for a rptatpry 
steam-engine, are aware, that the friction occasioned from an 
unequal pressure of ateam on tlfe revolvbg cylinder, has been 
the great obstacle wliich stood in the way of success. That 
such difficulties no longer exist, can be plainly shown in my de- 
sign. First, let it be understood that the, engine coiwists of one 
large outside cylinder, divided by plates into three divisions; 
the mid diviiiion being in tengtii ec^ua) to tlie other two. In 
each of these divieioiis, smaller cylinders are concentrically 
placed, called the revolving cylinders; the differenc^JjetWixt 
the inside diameter of the outer cylinder, and the oi^Be dia- 
meters of the inner ones, forms the steani-jiassage.^ T,et X, 
Plate V. Fig, 1. represent one of the revolving c^q^ders.; 
then B, B, will be the steam-passage : if the steam frwii the 
boiler enter by tlie steam-pipe s, and pass downwards, it wijl 
get into the steam-passage B, B, tlirough the valve f act on 
the piston-plate P, which is fa?t to the revolving cylinder, and 
forte it round ; when it has nearly made a revolution, the qua- 
drants on the piston-plate vrill come in contact with the valve, 
but not briore the piston-plate has passed the passage C, lead- 
X>n8equenriy 
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Mr^hitc'g Dftiffnjbra Roiatori/ Steam^Engtne. 9St 
from the valve. A fly-wheel being supposed to be attached to 
the engine, will centiniie the motion, caui^e the quadrants on 
the piston-plate to open the valve, and allow the piston-plate to 
pass. It has now made a complete revolution. When the 
valve _/" begins to open, it shuts the steam oif, consequently 
there is no expence of steam when the power lias to be perform- 
ed by the fly-wheel. The re-shutting of the valve is also per- 
formed by steam, from the small lever on the spindle of die 
valve connected with the piston, working in the small steam cy- 
linder T : when the valve begins to open, it will raise the pis- 
ton in the cylinder T ; but as soon as the jMston-plate P has 
passed the valve, the steam acting on the piston of the sinaU cy- 
linder T, will force it down again, and shut the valve. TIhis 
may we consider it ready for a second revolution. Before ex- 
plaining further, let us suppose that the engine only consisted 
of one steam-passage, in place of three, and Jet it be that which 
I have already deseribed : when the piaton-plate P haa only 
madeahalf revolution, it is evident that the steam would then be 
entirely on the under-side of the revolving cylinder A, and force 
it up against that side where there is no steam, and cause such 
a degree of friction on its liearings, that the force on the piston- 
plate would be little more than sufficient to turn the revftlviag 
cylinder round. To overconle this great obstacle, I have di- 
vided the [outer cyhnder into thi-ee divisions, shown in Plate V. 
Fig. JJ. by the division plates marked ,r, x, &c. These plates, 
do not revolve. The first division contains the cylinder A, bc- 
uig that which I fcave already described as having made a re-- 
volution ; the mid division, the cyltodfer E, and the third divi- 
sion the cylinder D. The two end divisions containing the cylin- 
ders A and D, are hi ever^ respect similar to one another, and 
tlie valves j^y; arc on the sam- The mid division con- 

taining the cylinder E is \a v similar to the other 

two, and only has this dif > eqiinl in length to 

Ijolh. 

Fig. 1. Let the steati*^ ' steani-pipe s, and 

pass downwards thro ■. - A,/".- at the same 

time it will pass up' K over the outer 

cylinder, and (hrfwu;' -i tin- piston- 

fey of t 
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pressure from the under-side. The revolving cylinder will thus 
be forced round by an equal jH'cssure of steam on all sides, to 
effect I'ctJis of a revolution; leaving about ^'gth to the acx%le- 
rated force of the fly-wheel, at which period no steam is expend- 
ed. 

Fig, 2. H, shews the flange to connect the steam-pipe W 
leading to the mid division ; r, r, G:c. brass rings fitted on the 
ends of the cylinders, in such a manner as to make them steam- 
li^t against tlie division-plates it, x. Sic. ; and R the shaft of 
tlie revolving cylinders. 

In cases where a fly-wheel must be dispensed with, the pis- 
toD'plates can be so placed on the revolving cylinders as tlie 
mid one would be in action, when the end ones pass the valves, 
and tbe end ones in action when the mid one passes ; but in this 
case lie pressure on the revolving cylinders would not be ex- 
actly fair. 

LONOOH, ■) , 

7- Pratt Street, Lninbi^tli. \ 

27AJuls 1826. j : " 



Touf^'tO the South qf France ami (he Pi/rtjiees, in 1895. By 
G.A. Walker Arnott, Esq. A.M. F.L.S. & R.S.E. &fc. 
InaLetter to Professtw Jameson. (Continued from p. 7ft) ' 

vJN the 1st of AprU Mr Bentham and I left Avignon behinci' 
us at i A. H. We arrived at Lafoux at halt-past 7. This is'i'' 
small village on the other side of tlie river Gard, from and opi ' 
posile to the town of KcmouUns. It is tiic La Fourche of Bir' 
James Smith; and I had been much prejudiced against 'Lhltl" 
place by some remarks I remembered to have been made by thdi''' 
author in his Tour on the Continent. I was, however, agrtcaUi''"' 
disappointed. Instead of a dirty and comfortless inn, wp fijuila^'* 
one remarkable for its neatness and cleanness. Many C 
and many improvements have, however, every wherw'H 
owards 9, 



y years. 



pla( 

to see the fiuootu Pont , tie i Gard, wliich i 
higher up the river. Tliis rduafkable bridge, 
duct, contesting of three series of arches, one a 
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is thrown over a very deep valley, and ser\-ed in ancient 
times to convey water from a hill in the neighbonrhood to 
the town of Nisiues. But thiti astonishing piece of Homan 
architocture has been su often und so well described, that it 
were folly in me to say a word more on the subject, than that 
at present it is so very entire that we walked from the one 
end to the other, within the aqueduct itself The coTcrii^ in 
soa^e places is broken ; but we found little difiicnlty in rettitn- 
ing on the top. On the centre roof-stone was a long l.atin in- 
scription ; but we had neither time nor patience to att«npt to 
decypher it. 

Within the aqueduct, and on tlu; roof, we observed many ca- 
rious Httle plants. Indeed, it, like the steps of St Peter's at 
Rome, may well be said to produce a Flora sufficient to gratify 
one who had come from a, northern chmate. Amongst othtrs 
were Hutchin-sia petrtEa, Linaria rubifi^ia, HeHaaUheniwm. to-' 
cemoirum fi, Duval, Valantla muralia, Ceteruch officinale^ Pidyc-^ 
nemutn arvense, Tortula clUoronotos, Brid. Grimmia africana, 

&C. ■ . . ■■ ■;.'■ 

We botanized in the neighbourhood, where we met willi se- 
veral of what lx>tanists call good plants. Iris pumila, both th& 
yellow and blue varieties, Ophrys aranifera, Valeriana tuberma, 
TnUpa clusiana (I doubt much-that thisshotdd' rank m aspei;' ' 
cies), Orchis robertioJia (of wliich only one plant wire fauntl 
by us), Ghbularia ahfssum and Thapsia v'diota (but not hi 
flower), were all here. The Grimmia qfi-icana covered tha" \ 
roiks, while Tortula gracilut was abundant. We had been fn- 
fiinaed that a peeulkr species of Cydameii grew liere, as ft-elj 
.-IS at Capouladon, in thei neighbourhood of Montpenier,- and we 
st>uglit tor it 
Mime make lwi> 
bable thai, 
stont. Qqi.j 
phi/Ha, .and 
mnbeUata, a (iluut 
in Scotland. 

Having 
lo be i;eaii. 
Nismes at j 




Of the Iris pumila, 

erroneously, although it is pro- 

they may keep tolerahly con- 

ilv to Lat'oux is Targiania hypo- 

liM a field covere<l with I/oloslea 

urte in the south of Prance as 

lo a dinner that wo had ordered 
■ left- 'Litfoiix at 6, and got to 
•ifihitbeatre and maiwn carree, 
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botli splendid renrnins of Roiiimi magnificenGe, are sure to give 

hi^ pleasure to all who see them. 

The materials i'or building both tliese at Nismea, and the 
Pont de Gtuxj, must have been brought from a considerabU dis- 
tanee (probably to the south), at least no stones can possibly be 
procured at this day any where in the neiglibourhood, of so du- 
rable a nature. 

Leaviag Nismes at 11 p. u. we arrived at Montpellier at h^- 
past 6 the next morning, and in a few hours t^et off for the 
Chateau de Restincli^res, the seat of Sir S. BentJiam. 

When I left Paris, it wok my intention to remain only a fort- 
night at Montpellier, and then to proceed to Switzerland. But 
I was induced to alter my plans, and to go to the Pyrenees in 
the summer, by the persuasions of my friend Mr Bentham, and 
of two other gentlemen MM, Regiiier and Audibert, who were 
to accompany tis for six weeks, 

' A northern botanist hod no leisure to feel eonui in^.ttie 
south of France, such is the variety of almost new objet^ts tJiat 
meets his eye. A few Iiours were devoted before breakfast lo 
the gatliering of specimens, which, in tlie heat of the day, we 
laid out to be pressed and dried, or changed the paper of sucii 
as were in progress, By this 1 was enabled to collect, not only 
for myself, but for such British and foreign botanists as might 
desire the productions of Montpelher, without going to look fur 
them. But we were not contented with what we found on Sir 
S. Bentham's property, one of the richest in wild plants in the 
neighbourhood ctf Montpellier. We sometimes, with M. Dehle, 
Professor of Botany, and M. Duval, the author of the iu«n<^ 
graphs on the AnnonaccEe and the genus Solanum, nude nof 
distant excursions. One of these took, place a few d^s ^<^^ 
my arrival. ,,,-,\ ,, 

" 7th April. — We set off on Tuesday (the 5th) at 5 io, tlie 
morning for the Pic St Loup, an arid rocky liill of cuusideraUe 
elevatifHi, about sixteen or twenty miles north of Mantpellierj 
There is an old chateau on the right, to wliich we (U retried mr 
steps, for ihe purpose of procuring there the Jrabis vertta. inlt 
was not in flower, but we found a few of Orohanche Cj 
(0. rubrOt Sm.) ; and ob the other side of the hill we 
Drabn murai'ia, and several otlier interesting plants. We 
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skirted along tlic north side of the hill towards tJie weut, imtil 
we arrived at a wood, in which wo expected to procure the PtB- 
Ofua peregrtna. A ibrtnight ago it had heen in bud ; hut in bud 
it still was, itnd we were consequently disappointed. We had, 
however, another object more worthy of search ; and we now be- 
gan to make inquiries after a place called Lu Roque, or Roquette. 
No one of the few we encountered could, however, give us that 
information. At last we met one who told us that there was a vil- 
lage called La Roque some leagues to the north : of tliat we were 
aware, but it could not be our La Roque. The plant we sought 
for was the Bra^-fua humUis, a plant closely allied to B. rcpanda, 
the Sisymbrium monai^e of ViUars, and resembling somewhat 
our own Brassica moneims, but oiucli smaller, growing at a dis- 
tance from the sea, and in a hot chmate. It had been disco- 
vered bj De Candolle, when ProfesBor at Montpellier, and has 
hitherto bfcn found no where else. Indeetl, it is doubtful if the 
station be known to any one but De CaudoUe, He thus indi. 
cates the locality : " Planities argillosa pone montem Lupi, in 
pagos Londi-es et La Hoque." Londres was soon found; but 
as for La Roque, alas ! We searched diligently over several 
plains all the way to Londres, but witliout success, and tlion 
giving up the pursuit, we returned to St Martin by eonte mea- 
dows. No sooner did we arrive at this village, where we were 
to pass the night, than we discovered that we had been wander- 
ing nearly all the afternoon in part of the individual " planities 
argillosa" we were in quest of La Roquette (not La Roque), 
we found to Ix^ an old castle, and a very conspicuous one, too, 
with a few farm-houses about it, and this the peasants we 
liad met with were in the habit of calling nieiBly the Ca»~ 
tflluf and (lid not know that it poHsesMid t)ie denomiuation of 
di Raqiicita. Had we known, we m ' '-imined the 

plain with more attention, but, on It eittent, 

it is not likely we shoidd have beep (M)we*er, 

no reason to be dissatisded : mue to ini , 

at least in the wild state. MM »« in 

the evening. St Martin tS4i dir ">- 

bergv, it certainly had not eteanlm 

" Yesterday morning we stfti- | 

ladon. Here grows the same *\^ I 



r 
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endeavoured to fall in with at the Pont de Ganl. Bentbam 
and Detile had aeen it in biul about a fortnight ago, and we 
hoped to get it in fuU flower. After a fatiguing walk up hill 
and down hill for three hours and a halt", in whicli time tlie sun 
had broke forth with all bis power, we came to the Cspouladon- 
I deser^'ed some reconipence, for never did I suffer bo by Uje 
beat. We proceeded at the rate of full four imles an hou^ ; 
but this gave no more inconvenience to my coinpanioQs, thao 
it would to me in a Highland glen with my gun in my hand in 
the month of August. We arrived at tlie Capouladon, and found 
the Cjfclamni still en bouton, apparently not more advanced than 
it was a fortnight ago. 

*' From the Capouladon, we descended by a romantic raviiii.' 
(I say romantic, but there was no stream, no not even a drop 
irf water to moisten the parched valley), for a mile or two, tm- 
til we arrived on tJie Ixuiks of the Herault. On the Ivuiks of 
this river we met with Lycopod'mm denticuiatnm (a species per- 
haps too much alUed to L. Iielveticum), and Hepatica tril^)f. 
on some rocks Globularia ulymium and Coronilia glauca. >3\'c 
returned to St Martin in the evening by a small hill called 
Agasse. This ia the patois tiame for the Jeer MonspdieniUf. 
which is very abundant on this liill. Owing to the elevatiou of 
most of the ground we had passed, the vegctaticai was do^«) 
much advanced as at Montpcllicr. 

" To-day Deliic and Duval set off for MontpeHier,' in3 we 
fijT Restenclieres. We botanized by the way, and got some Sfm 
plants. Leucodon sciuroiden and Pterogonium SmiUai .i^yre 
in a fine state of fructiii cation. In one valley, Erica [Orianu^ 
with its handsome white blossoms, and which deserves aft'ljWd 
a place in our gardens as the Cape heaths, was abiihdaitt,'% 
wdl as the Eriva scoparirr. Lavaiiduhi stachat, scaCc^}^ ye^lli 
flower, covered the side of a hill. On the rocks here was alt^) 
lAchen matnillaris of Gouan, a species which can- be d^y «^tt- 
fotmded with Lccidca Candida. It does not appear "to"''fiSSfls 
be taken up by Acharius or any other lithenologjst'^ jM^r is jt 
noticed in Steudel's Nomenclator Botanicus *. ,,,.i-^,p^„ 

■ I have Binee nscertajnesl it to be Z.. lumidnhui. Smith. IJnii. Trma a.rbal 
Sir Jnmes hiiiiieU' has since unitcil it in KngUsh Dutony, t. 1130. UrfiiARi 
(Leciilea) canHUdui. 1 nltnmt think tliere nre goiHl mncks ut'discinctiuo. 
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*' Through all the districts I have passed during these three 
days, I observed that the prevailing large plants on the waste 
lands are Genista scorpius, Clsius monspelietms, and Lavandula 
^ka, interspersed with Quercus Hex and cocc^era, Rosmarinus 
officinalis (the Rosemary), Buxus aempennrens (the Box-tree), 
&C. Of these, the Genista scorpius holds the place of the Ulex 
Eta^teus or Furze in Scotland : the Lavandula sjnca * they 
bave in place of our Calluna erica, or heather ; and as for the 
^ercua Hex and cocclfera, they would, if not cropped by the 
^eep, cover the grounds like the Qucrcus sessiliflorus in the 
Highlands of Scotland. Upon the whole, the country here is 
far from beautiful : the whole, with the exception of a few scat- 
tered valleys, conMsling of waste lands or Garriqaes. These 
trastes consist of little but small sharp-cornered hard stones, 
of a grey colour, which in some places ages scarcely moulder 
down : the consequence is, that there is but little soil, and 
that little is immediately seized upon by the wild plants. 
Nor is it possible to cultivate tliese garriques ; remove the 
surface stones, and you only find more ; besides, the heavy 
October rains wash down the finest mould into the valleys, 
leaving the hilly parts absolutely destitute of covering. Cale- 
donia's hills arc celebrated for being bare and barren ; but they 
must give up the point when Languodoc contests it. On ac- 

* The jjUnt fuund at MontpclUer, uii] throughout Provence, is the true 
t.. iptoa ; that iisuillv cultivated iu our gardens is a more mountainoua apeciea, 
bedag the L. vera of Vie Candulle. Between these two and the L. p</nnaica 
tb6r^ exists great confualon amon^r authors. The chief character pointed 
4Mit t^ De Candulle is the shape of tlie bracteie being linear in L. tfiea, and 
brotdlf canl«t(Micumliuit« in the other tvo; and even in these, the abiqie Is 
DOl predselj the same, though not so stiildngij difierenl aa to afford a good ^ 
n)ei;ific cluructer. De Candolle, however, founds upon it. Oneof theiv 
of Uib falyx in all the species expands at the apex into a small A>liaceo) 
poldafe, wliich doses the orifice uf the ct!;X befiire the appearance of I 
r«UB. The shape of that part, although tho charactBr be eitramely u 
oSbrtU, aa mj friend the Baron Gingins de Lassarey at Berne hon 
shewn me, the best ^)ecific diffBrence. Baron Gingins, the celebrat 
tnor of the article Vialariea in DeCandoIle's Prodromus, is alwut to pi 
monograph on the LavoMltda. Among other TemBrkahle diwoveri*!, 
tcmnd tiiat the simple and pjnnateil leaved species present twn vei7 dl 
itructutci in tlie einbr7o of the seed, wblL'h promitea &lriiot orAy-Wt' 
tlie tatter genertciijly frani the fhmier, hirt, should a natural c 
the LdMoKa demand It, (n remove them to a ditl'erent part ofUwM 
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eMHtt (rf the paucfty of soil, it will readily be supposed dial 
the** is no pasture for the larger cattle : indeed, there is scarce- 
ly a doKeA cows in the country. Sheep-milk ia chiefly in use, 
hilt that eaiinot always he had, a.s in summer even the sheep 
*tiu3f be 9ont w>nie days' journey to the north, to the mountains 
of tfie Cevertiles, How djffer«>t is even poor Scotland, where 
every hill has a valley watered by a rivulet. Here there are no 
sUch thing* as apringa ; no siich things as strcamlcta ; we find 
"dther extreme aridity oi- a large river. The Leu (a river which 
floW^ past Montpellier) commences close to Sir S. Bentham's 
house: Where it isaoea from the rock, it is aa large as a good- 
si)*d mill-dam ; and indeed, Iwf ore it is allowed to narrow into 
a river, it is obliged to act on a mill. It resembles Vauctuse^ 
but seems much larger, altlioiigh the surrounding rocks being 
by no means so elevated, or on so grand a scale as the other, 
prevents its Ijeing considered »a romantic. Though scarcely 
fcnown, -except to tlie natives of the country, I consider it one 
of- the moai remarkable objects I have tibser\'ed about Mfffit- 
peHi^. 5t deserves well a pfliwing traveHer's attention. Tlie ri- 
vers h^o generally docTcase in Tolurae as they flow outwards, thus 
Teversing the laws followed by nature in more northern climates. 
There seem three principal causes : the quantity taken off far 
Irrigation ; the want of after supply, on account of the abstaiw 
of gj»ing3 or feeding streamlets ; and the great evaporation to 
whi(& the river is subject. Htaice, Imwever improliable, (h«te 
4s no impossibility in the drcumstaaoe of the African Nigqr 
spreading out into a large siu^ace, and lieing then evaporated. 

" Besides the Castello di Roquctta, we saw a cousider^^I^ 
number of other forts on the north side of the Pic de Loup,, 
Every small hill was provided with one; but they are all now 
in a state of ruin. These served as strongholds to the dlfl^rent 
families during the Languedoc wars. But now tJiat all .danger 
is past, that private feuds have ceased, and that these ctisig^if, 
have gone to decay, it is astonishing to see the same desin? sltll 
ptevail here of building even their farm-houses on a« elcvatti^. 
a atuafion as they caji choose. IVIiat are their motives (oc^, 
doing it is difficult to conceive. They ore farther from watefy 
and moPe exposed to the sun ; for the all-destiuying Revdlu- 
tion cleared this country of every tree. Is it to enjoy a vio* 
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tf ibe Meditcrraitean ? or, as oae of my friends jocularly s«jd, 

Are they afraid of an inundation ?" 

;■»' ■ ' (TobermHmted.) ; ,■ 



ok the Changes which the Laws of Mortality have undergone 
i/i Europe rtrith'm the last If alf Century, orjrom 1775 to 
1825. By M. Benojston de Ciiateauneuf.* 
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L HE physical circuiustaiiccs amid which uian is placed, 
the pas^one which animate hini, and the political revcdutions i»y 
t^mh he is agitated, influence his organization, alter and no- 
diff it. The inhalHtaBt of the north, free and happy, is ngt 
born, does not propagate, and dies not, like the sufferiag, un- 
happy, and enslaved inhabitant of the south ; and tin calcula- 
tions, whose object is to detorminc the chances of liis life, no 
Icfnger aflbrd the same results, when it is speiit in afiluence and 
independence, as they do when it is passed in poverty and 5er.< 
\-itude. 

8. These numerical results, therefore, whenever they can he 
C^Ttaincd, become the truest expression of the degree of well- 
being, which he owes to his institutions. They furnish, says a 
celebrated Enghsh writer, Mr Mahhus, more instruction re- 
garding the internal economy of a people, than the most accu- 
rate observations of the traveller, 

3. In the last century, several philosophers occupied theni- 
aeiyea in investigating the laws of raortaUty, and the probabili. 
ties of the duration of life, at all the periods by which its course 
is divided. According to thar calculations, the following (acta 
have been considered as sufHciently eatablcshed: 

4. In a growing genei-atkin, the half died in the first ten 
years of ejoBtenw, and even sooner. 

5. Three-fourths had iwrished hefow fifty y^Jftr*, and four- 
fifths at sixty; or, in other worda, of n (unIti! individuals, 
fiAeoi only arrived at thi« age. 
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6. From eigbtj to a hundred years, Done remiuoed : 



I whole 



generation had i 

7- The general proportion of deaths was determined to be 
as one to thirly-two*. and that of births as one to twenty-eight. 

3. It was reckoned that there was one marriage in a hun- 
dred and ten, or a hundred and fifteen individuaJs, and that 
the degree of fecundity was pretty accurately represented by 
four children for each couple, although, at the same time,, this, 
as well as all the other relations, was hable to vary according to 
the places. In Spain and Italy, there were only two children 
from each marriage ; in France and Russia four ; from atx to 
eight in Germany, and from eight to eleven in Sweden- 

9. All these facts were deduced from the calculations of Nec- 
ker, Moheau, and the Pommelles, in France; tho^e of Short 
and Price, in England; of Sussmilch in Germany, and ofjfar- 
gentin in Sweden. 

10. Such then, about the year 1780, were the principal, laws 
to which a more or leas perfect state of society, a more or less 
active industry, and more or less limited means of existence, 
subjected the course of human life in Europe. , 

11. Since then facts have increased, and at the same time 
have become more accurate ; great political changes have taken 
place; civilization and the arts of industry have advanced with 
rapidity ; and science demands that we examine what may have 
been, their influence upon human life. . 

12. We have seen what were its laws half a century ago: 
with the old state let us compare the present. , 

We have aheady said that the inquiries into this siibj^t 
were now facilitated by the possession of more numerous, and 
more extensive documents. Of these documents we shall take 
the olBcia! at-counts inserted in the different periodical coye*^- 
tions, which have continued to publisli them with care for seve- 
ral years. We shall cite especially of these collection^ the.J^uU 



.he nations, with reference to this circumstance, iaSM 
jility ia 1 in 30 in the rich nnil populous Qationb (Xfa 



■ M. Crome divides the ni 
three classes. The morlality . 

32 in thoK which are leas so; and, lastlv, 1 in 3G in poor nationa, wfaewtlie 
population languishes or decretts«. The number 32 1b preciselj tb« «xm1 
mean of these three proporUoni; its extreme terms are 32 in Uolkod, and 
i8 ia Jtuasia. 



Laws of Mortality in Europe in the last Half Century. 
Ictin Universel des Sciences, by Baron Ferussac, and the 
Hales des Voyages et de la Geognipbie, by Messrs Eyries and 
Malte-Bnin, &c. 

13. At the period in which we write, 18S5, of a cert^n nmn- 
ber of children born in Europe, there dies, io the first t«n 
years, a little more than a third (3S.S in 100), io place of the 
half (40.9) which formerly died. 

14. From birth to fifty years, three-fourths of a generation 
(74.2) were found to be extinct. At present, the proportion of 
dead to living, in the same period of time, is not more than 
three- twentieths, or sixty-ax. 

15. Lastly, twenty-three persons in a hundred now arrive 
at »xty, in place of eighteen who attained that age half a cen- 
tmy ago. 

16. These proportions are mean terms ; taken separately 
they become still more favourable. Thus in France, the pro- 
portion of those who survive at sixty years is 24.3 in the hun- 
dred, while formerly it did not exceed fifteen fl4.7). 

These results, sufficiently remarkable of themselves, give rise 
to others which are not less so. 

17. From the 40th degree of latitude to the 65th, that is to 
say, upon a hne which extends from Lisbon to Stockholm, em- 
bracing an extent of about a thousand leagues, and in a popula- 
tion of Mxty-five millions of individuals, which is comprehended 
by Portugal, the kingdom of Naples, France, England, Prus- 
sia, Denmark, and Sweden, the proportion of deaths is I in 
40.3 ; that of births 1 in 30.1 ; that of marriages 1 in 123.3 ; 
and the fecundity, four children by each marriage. 

18. On comparing these relatjona with ^OBe of the last cen- 
tury, we are struck with the illfTi ii Hi i "WJIllllfiiiiilll'il Til the actual 
mortality of early life at these two prtTt^^^-'^'^-n, ,, which 
is not less than that between 38 and 1 ;, ■ 

19. This difference would itself su I' vp; 
effects of vaccination, to which iti 

also proves a great amelioraim 
stowed on childhood; and li 
greater pro^rity and an iitij 
we now reflect that it was wf« ■ 
mortality of children was copnii'M>>, 
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these classes lose fewer at the present day, it is because they are 
in a better state for taking care of them, and bringing them up * 

SO. Nor is it less evident also, that if these same causes, as 
weH M some others, had rot extended their inSuence beyond 
the years of childhood, they would only have had the melan- 
choly advantage of delivering orer to death a gi-eater number 
of victims in the stages which follow. The contrary) howEter, 
tafces place, and at the present day more individuals attain the 
fiftieth and sixtieth year than formerly. The action of thesd 
preserving causes of childhood must therefore continue to ope- 
rate upon the grown up person during the remtuning part of 
his career; and these preserving causes are in our eyes, to 
sam therh up into one which contains them all, an improved 
state of society, a more diffused civilization, from whence results 
a more happy and easy existence. 

21. Along with the feet of the diminittion of the numbet of 
deaths, we have to place a second, which equally rcslilts fixnil 
the comparison of the true epochs, namely that of the dinnnn- 
tlori of hiarriages. They were formerly in the proportion of 
one in a liundretl and ten individuals ; tliey are now in that of 
one to a hundred and twenty-three. Tliis, wliich is a meat) 
term, is even too high for some countries. In France, where, 
according to the calculations of Necker, there Was one marriage 
in a hundred and eleven individuals, there is only reckoned one 
in a hundred and thirty-five. 

^. The natural consequence of the diminution of marriages 
is that of births. This diminution is always proportional to tlie 
increase of the population; for while the proportion of mar- 
riages to it has fallen fmm a hundred and ten to a himdred and 
twenty-three, and that of births from twenty-eight to thirty, it 
is yet remarked that the one and the other are augmented in a 
certain degree. 

" Mr Glennv, who Las been much occupied in England ivitli statiaUjs, 
considered with relation to inaumnce Focieties, tliinVn, that since the linie of 
Or PHce, the public health is improved in dhildren, and very little in ^oWB 
up persona. He eatimatea, that In Ihe coiU'se of tlie last twenty-five yeaxa, 
the meoB tiTm of the duration of the Jife of children hits beet) intreawd » 
fiftieth [larl, — Biiliili Hei-ica; Number for Novemher 1835, p. Ifijl. 
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23. The fecundity would appear to have remained the eatne. 
Id the pregetit century, as hi the last, the numerical cxpressign 
which represents it is always four children for each marriage. 
But this proportion is undoubtedly not the true one, since we 
are obliged to include among the birtiis lliat of the illegiti- 
mate children, from the defect of proper distinctions in the ac- 
counts of births, especially in foreign countries. In France, the 
exact proportion of births to marriages is 3.9- 

24. The marriages, as well as births, have diminished in 
Europe within these fifty years, and yet the population is seen 
to increase. This apparent contradiction is explained by ano- 
ther fact, the very great diminution of the proportion of deaths. 
There was formerly one death in ihirty-two individuals : tliere is 
at present one in 40. <5. This diminution of the uiortaUty bears 
chiefly upon the eai'liea- stages of life. Tliere are, on the one 
band, more newly-born individuals tliat survive, and on the 
other more adults thai grow old. 

•^5. The necessary result of this latter btate of things, is tlie 
prolongation of the middle period of life, which appears in fact 
to extend beyond the hmits within which it was formerly con- 
fined. 

56. The simultaneous diminution of the mariiages and deaths 
in Europe at the present day, confirms Mr MalUius^observatiot), 
that whenever the deaths are numerous, the marriages are so 
sleo ; for then the vacuities must be filled up, and there Ja room 
for every body ; and that, on the contrary, whenever there are 
few deaths, there are also few marriages. The reason of this 
in fact, is, that from the moment when the ftugmoilation of in- 
dividuals be^ns to fill all the paths of life, ar * all 
its courses, the means of existence become m :e 
and uncertain. People must then be i 
grat'dying the desire of marrying, and ha 
difficulty which is foreseen of providii^ 
though it may appear paradoxical, it i» i 
there conies a period when popuiatinn i 
pulation, and industry arrests industry. 

57. From all that has been stated, ii 
following conclusions may be drawn ; 
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28. The laws of mortality, such as they were established fifty 
years ago by the philosophers who were then engaged in thrat 
investigation, appear since that period to have imdergt 
following modiScations : 

Mortality of the Different Jget 

Old State. 
From birth to the age of ID, 50 in 100 



Proportion of deaths, - 1 : 38.3 

:,...... births. - 1 ;27.7 

>>iq ( . . . marriages, 1 : 110.4 

jfeecundity, ... 4.0 

■x^. This table, without doubt, contains errors, owing to ti 
incorrectness of several of the atKounts given. There is a 
means, however, of remedying this defect, which woukl be, 
that in each country where the laws of its population, and the 
numbers which express them, are well known, while they.'^^i: 
only known through the medium of printing, which too often 
altera them, some person accustomed to calculations of this de- 
scription, or even learned societies, would publish accounts si- 
milar to those which wc have given. From these various ele- 
ments, a general and accurate mean might then be obtained. 

It is with this view that we have published the present note, 
and that we join to it the state of the population of FraiMe 
in particular, such as it was at the time (rf Nccker in 1780,' and 
such as it is at the present day in 1835, according to the AnniMire 
du Bureau des Longitudes for the year 1826. 




Old State in 10 years 
Population. 

21,800,000 inhabitant. 



Deaths, 
Births, 

Mairlagea, - • 
Natunl ChUdreo^ " 



6i8.4<IO 

963.200 

' 813.710 



New Slate ii 

Populatioi 
30,400,000 t ' 

234.B70 II 
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3 of Mwlaki^ in Europe in the hat Half Century. 8^ 

Morlality at Different Ages. 

irfi jni.-JTi!. OU State in 10 years. New State in 7 jeiwi. 

Fmnlnitlita theage of 10, 50.9 in 100 13.11 in 100 



Proportion of deaths, 1 ; 30.2 I : 3n.!> 

births, I : Se.J 1 : 31-7 

marriagefi, 1 : 1 1 1 .3 1 : 13A. 3 

Fecundity, - - 4-4 3.9 

Nan, if we bring in connexion with these new laws of mwia- 
lityi the political changes which have taken place in Europe 
within -these forty years, and especially in France, we shall per- 
haps be correct, while at the same time it wiJl afford us plea- 
sure, in thinking that good institutions and well regulat^ go- 
vernments alone have this happy privilege, that, under their pa- 
ternal influence, human life is preserved and prolonged, ^h:^e 
it is consumed, and is quickly extinguished, by injustice, gJi^ 
oppression. , ^.^^ 

We had concluded this note, when M. Cureau dela A^f^, 
who is at this moment employed in very exten^ve rosea^i^s 
regarding the ancient population of Italy, communica1j^,tq,jj8 
the following result : , , |^,,, 

His numerous readings have satisfied him, that the fenolc 
first, and afterwards the Koman emperors, did not neglect in 
their administration, any of the statistical accounts which seve- 
ral modern states collect at the present day, with so much pains 
and accuracy. He has even been enabled, by means of the 
various documents furnished by the tligeste and the Roman 
laws, to reproduce the complete i of the requisitions which 

the censors addressed to I d it is found that they 

entered into details la tlm .u more extended than 

ours, regarding the sexes, -ions, the diflercni kinds 

of cultivation, the miiqber 

But what is nil Iff !'■' ■•'< Diireau has discovered 

in the Pandei ' Inliiy of life for all 

ages, and hf ' mean duration of 

life in Italy n-i ander Severus, 

toward the end ><• nil wn ihat this 

was also n^gl^i^^^^^^^^^^^^^^^^^^^it ^e^s.) 
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We leave to M- Dureau himself the task of presenting this 
fact in his work, surrounded by all the considerations wliich at- 
tach to it, and which will reduce it to the place which it ought 
to occupy in science. But the fact itself, which at once con- 
nects what is with what has been, by making to disappear an 
interval of two thousand years, and which refers to so e^Iy a 
period the first reoognitions of the laws of human life, appeared 
to us so curious and so interesting, that we gladly avmled ou^^ 
selves of M. Dureau's permission to attach it to our note, 4^H 
publish it. i^^l 



(Xtervations on some Fossil Vegetahki of the Coal Formatiaa, 
and on' ihmr rcM'tons to living' Vegetables. By M. 
Beoxeniaut. 
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X HE study of fossil or^nic bodies is so much the more 3i 
cull, in projwrtion to the obscurity in which the structure of the 
living beings which they resemble is still involved. Numerous 
collections of compiu-ative anatomy have become necessary for 
the determination of the isolated bones that are found buried 
in the strata of the globe. Without such collections, it would 
have been impossible to fix the families to which those animals 
of former times are to l>e refeiTcd, to determine their getiera, 
and to limit their species, with accuracy. With reference to fos- 
sil botany, we are still entirely deficient in collections of this de- 
scription. A few specimens brought home by travellers, afitn 
without the precise species being satisfactorily determined, 'J 
scarcely sufficient to afford an idea of the parts of Vi 
which cannot be preserved in herbaria. The deficiency' 
Jects of comparison is so much the more detrimental to 
gress of this part of natural history, that, as the fossil 
of the old formations appear to be almost all referril 
great arborescent monocotyledonoiis vegetables, 
fined to the warmest parts of the globe, the cxami 
plants which grow in our own country can throw bi 
'Upon the structure of the trees which composed 
forests. If there be added to this the changes 
son, and the other phenomaia which hai 
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the destruction of these v^etabtes, have produced upon them, 
an idea will be obtained of the difficulties to be experienced in 
^!e attempt to determine detached portions of plants eo modi- 
fied. A!l these circumstances will serve as bo many excuses ftn- 
errors, and numerous observations become necessary for rectify- 
ing them. 

It is thus, that, from errors too grosstobe mentioned, (dl those 
large trees which accompany the coal strata, have in a geneml 
view been considered as stems of palms. Perhaps even, under 
this name, it has only been intended to indicate their plaoe a- 
tnong the Monocotyledones, a class in which the arborescent ve- 
getables are rare, and belonging almost exclusively to this fami- 
ly of palms. A closer examination has shewn, that these lai^ ve- 
getables of the coal formation possess characters which announce 
very different structures, and which have given rise to thrar 
bang divided into several genera ; such are the stems to which 
have been applied the names of Calarailes, Sigillarise, Clathraiiae, 
Syringodendra, StiginariiB, Sagenarise or Lepdodcndra. On 
comparing them with the different vegetables at present existr 
ing, it lias been found that none of them could be referred to 
the family of palms, or to the arborescent vegetables of the neigh- 
bouring lamilies, such as the AspM^ese, Pandanacsfe, Lihucese, 
&c. Numerous and important characters, on the contrary, have 
appeared to me to bring the Calaniites in relation with the 
Equiseta ; to associate the Sigillarise and Ctathraria?, which pw- 

baps shoiil'l '■'■I'- i >" -sections of the same genua of ferns { 

to refer tlir - i^idodendra of Sternberg to the Ly- 

copodiacefF ; licate in the Scigmariae a consider- 

able affinity (■■ ne Aroideae. With regard to the 

Syringodcndi I in the vegetable kingdom has been 

hitherio ihf ' inres supported by proofs more or 

Ics- liud. They have thus been suoces- 

&ivi . irnily of Palms to that of Cactacee, 

, Stc, without its ap{>ear- 
ing any 
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very places which contain these vegetable remains, allow me 
now to do away with this error, and will shew how much one is 
exposed, in this sort ofstudy, to the danger of subdividing unne- 
cessarily, by considering as distinct species the different portions 
of the same plant. 

The genus of fossil plants to which Count Sternberg has given 
theoame of Syringodendron, contains stems, the surface of which 
is covered with numerous parallel, and very regular, convex 
ribs. On the middle of the ribs are placed in quincunx order, 
simple or double lines, or rounded impressions, which are always, 
however, vei"y small, and never have the form of a disk or 
shield, as in the genus Sigillaria. This character alone would 
disUnguisli these two genera, but it would further appear of 
great importance, inasmuch as it announces a great difference in 
the form of the organs, whose insertbn is indicated by these im- 
prea^oDS. In the Sigillaria;, the disks have been regarded, with 
reason, as the marks left upon the bark by the base of their pe- 
tioles, after the fall of the leaves. The form of the base of these 
petioles, and the disposition of the vessels which have traversed it, 
render it almost certain that these plants have belonged to the 
family of ferns. The form of the iTn^essions of the Syringo- 
dendra, indicates, on the contrary, small organs, oficn in pairs, 
in which the traces of E{nnes, like those of the cactuses, fleshy 
fiupborbise, &c, have been supposed to be recognised. This 
character has been deemed sufficient by several naturalists to in^ 
duce them to admit the analt^, A perfect similarity of form jn 
the Syringodendra and Sigillaria?, and their existence in tlie same 
strata of the globe, might have impressed an idea, if not of thdP^ 
idenoty, at least of their mutual resemblance; yet thea 
genera have been admitted as distinct by all modern a 
Direct observation, however, comes to prove, that they a 
two parts of one and the same plant ; that the genus S 
dendroQ must be erased from the list of plants ; 'and, in i 
that the alleged species of this genus are nothing else I] 
gillari» deprived of thcip outer bark. Several specimens'^ 
ed in the mines of Valenciennes, Mons, and Charleroi, 
prove this identity ; they are either Sigillaria? or S 
according as the carbonized bark which envelopes the t 
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nucleus of which these stems ia almost entirety composed, is Still 
preserved, or has fallen otf. It is in fact a character peculiar tu 
tbefossil sleins of the coal deposits, to be transformed or rather 
ealtreJy replaced, by an inorganic substance, depoated in the way 
of sediment, often very coarse, and retaining no traces of the in- 
ternal organisation of die slem ; while around this nucleus there 
gccurs a layer, more or less thick, of very friable lamellar char- 
ooal, which has exactly preserved the form of the surface of the 
y^etable. According as tliis corticaJ layer has a thichness more 
or. less great, and more or less equal, the central nucleus, when 
^ia depriveti of it, preserves more or less accurately the form 
of the external surface of the vegetable. In the Stigmarioe, the 
Sagenariie, the Catamites, and some SigJIIarice, this bark Ibrms 
an extremely thin layer, a sort of epidennis, which leaves to the 
atony uucleua the same form which tlie surface of the rt^e- 
t«ble itself presented. In the greater niimhef of the Sigillsria;, 
on the contrary, this hark, which has a thickness of from one to 
two lines, does not preserve internally the form which it hadon 
the outside ; ibe disk produced by the entire base of the petiole 
no longer exists. The vessels alone which traversed it still leave 
a mark internally, and produce tJiose narrow, and often puncti' 
form, impressions which were observed on the Syriugodendra. 
Thb character slill furnishes an additional reason for considering 
th«r genus as allied to the tree ferns. In the small number of 
stems of these plants which we have had an opportunity of ob- 
serving, and particularly in those of the old continent, there is 
observed a perfectly distinct bark, or rsllier external layer, of an 
organisation very different from ilw Uaik «(' dicotyledonous ve- 
getables. This bark mj ; " ' "»ii tlie substance 
which iKCupies the (vi> > iornis a sort of 
hollow cylioder, .4^ a ■. i . ■ ■ ■.U'linU iurface 
of wbich-prcwjDts, '*lll -o;: of 
the [jetioles, wiiUc tin ijt- of 
the vessels, I.i'i "> -i i .■-. 
witli an earili} il 
to charcoal, -^ : 
semblance to il< ^i 
removed, the =;ui., 
ferences, the >v r.u-_. 
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If all the proofs which we have adduced establish almoi 
ixrtainty the reEeinbl&nce of these immense stems to ti 
of the arboresoent teroB, a very remarkable character Atilt»> 
guifihcs, if not alt the Sigillaria.', at least some of them, frwa our 
presently existing urborescent ferus. All the tree ferns known 
prewHt a perfectly ample stem, similar in its general funo to 
that of the palms, cycases, &e., but commonly broader towacd 
the base : a character which is not observed in the stems of the 
greater number of lu-borescent monocotyledonea, and which is 
equally observed in the fossils of the genus Sigillaria. All the 
{f>ecimcn3 of these fossils which I had hitherto observed in cot- 
iectioQS were perfectly simple, and this character appeared to be 
common to all the species of the genus. In con ju action with 
several others it had served to distinguish this genua irocn the 
Bagenariai, the stem of which is commonly diehotomous. This 
difierenoe would tend to confirm the analogy of the foitner of 
tbese genera with the fenis, and of the latter with the Lyoopa> 
dia. I was therefore very much astonished on seeing, ha tke 
collection of M. de Uerschau, cn^neer of mines of the 'Grand 
Duchy of the Lower Rhine, a stem which was indicated'by all 
these cliarocters to belong to the Sigiliarite, and whicli was yet 
twice divided into two. Three specimens of the same speciespe^ 
Eenied this character more or less completely. Having mjBelf 
descended into one of the coal mines of the neighbourhood 
of Essen (the mine of Kunzwerk), I was enabled to sataaC^ 
Diys^ on the spot regarding this remarkable ra-ganizatioii. 
The almost vertical roof of one of the beds of coni, in which the 
gallery had been wrought, presented an immense quantilgrof 
impresuons of vegetables of diffeient species. After having 
seen with astonishment, among the remains of this ancient fo- 
rest, stems of Sagenarias of nearly two feet diameter rifling peo 
pendiculariy from the bottom of the gallery, dividing u:uv ftr 
twice, and presently losing themselves in the rocks which 
ed this gallery, without ila being pos»ble to judge n^. 
their length was proportional to their diametei' ; atW \\a 
endeavoured in vain to trace several of these stems, whiirli -* 
interwoven in all directions, I at length came upon a *ti> 
Sigillaria, the position of which enabled me to trace it in mIh 
its whole extent. Thia sletn \a:j ^rallel to the bottom ol 
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gallery, alitioat at the height of the observer's eye ; towards its 
base, It was about a foot in diameter, aad appeared broken and 
not naturally terminated : it was, libe all the stems deposited in 
tbe diiection rf the strata, compressed to such a degree as to be 
entirely flat. On following this stem in the gallery, I was as- 
tonished to see that it attained, without interruption, a length of 
more than forty feet ; its diameter diminished insensibly, so that 
it was not more than six inches at its upper extremity ; but this 
extremity, instead of terminating suddenly, was divided into 
two branches, each of about four inches diameter, which sepa. 
nRed from each other, and were prolonged a few inches, when 
they -were interrupted by a fracture in the rock, I was not 
able to trace beyond this point with certainty ; but it is never- 
thek-ss well proved that these stems, after attuning a great height, 
finish, if not always, at least in some cases, with becoming fur- 
cated, and probably dividing several times by dichotomy. It 
is to this latter division of the stem that we must attrib\ite the 
rare occurrence of specimens presenting examples of it. On the 
contrary, the great extent of the simple part of the stem of these 
Tegetables, must render the specimens of these portions of stems 
very common in the rubbish extracted from mines. In the Sa- 
genaria?, on the controry, where the stem appears to divide at Et 
small distance from the base, atid to ramify a great number of 
thmes, examples of these dichotomous divisions arc of more fre- 
quent occurrence. 

After baring propt-rly estabHsbed the mode of division of 
the stems which compose the pr"-— Sigillaria, there remains for 



s to determine, if, notwithstai 
ought still to rank among th 
ficicnt to separate them from 
ample of the kind of wruon 
The mode vt ifn'tldBai 
form a charncicr I'f •^l 
of vegetable* '■ ' ■ 
see these two . 
lies of moil', 
organization • - 
the possibihty "i 
with simple au... 



tomouB form, they 

.s character be sut- 

JTiinng which no ex- 

■ now observable. 

i>i-» not appear to me to-' 

I- tu induce a separatioit' 

'■iriinters common. We 

' finst natural fami- 

c udtliing in the 

' militme ag»nst 

< --'J families, plants 

■MA Su^^^jpSNO.^ 



r 



1 "''^ jfej"**"™"'" 



288 M. Brongniart mi sofiie Fossil Vegei 

thai, amoDg the palois, the doum, a. palm 
stem, so cotnnion ia Sgypt, had been destroyed^y 
lutioD of the globe, all tbe botanists would coDsider a unpW 
stem as a general character of the plants of thU I'aniily, and 
perhaps would hesitate to assign a place in this group to a 
plant, the organization of which would appeac to separateit 
from all the other species known. We are not acquainted with 
any circumstance that would induce us to believe that ihe 
family of ferns, the arborescent species of which are still so inv. 
perfectly known, does not contain plants with stems thus dividi 
ed. The charactLTs deduced from the form and dispositiooic|£ 
the bases of the petioles, and from the disposition of the 
Vessels in these petioles, characters which are only observed 
among the ferns, appear to ua of mucli greater importance, and 
decide in our opinion the p1ac£ which these vegetables ought to 
occupy. 
•. All the fsmiUee of phanen^amous monocotyiedonotis ptaatB 
which contmn arborescent species, present these two fomift of 
stem. It is therefore probable, that when the equinoctial zone 
shall be better known to us, cycases, zamiie and ferns witli 
dicbotomous stems, will be discovered, as we already know dra- 
conc, yueca?, and palms, which present this organization. Per- 
haps, also, these Vegietables, so remarkable for their form, tlwtr 
magnitude, and we may even say their elegance, luive ceased to 
exist at the surface of (he earth, and liiiir remains will serve to 
perlect our ideas regarding several itimilies of plants of which 
the present vegetation of our globe no longer presents but Im- 
perfect fragments, in t!ie same manner as the ancient workl 
has already served to Kll up several voids of the animal 
dom. •^ 
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'Exjilanalum of Plait \\. 
Fig. 1- Sigillaria Hippocrcpts. Ad- B. 

Sigillaria with Battened ribs, eight lines broad ; bark smooth 

teranlly, striated internally ; cicatrices semi -elliptical, tnincated 

beneath, or io the fnrm of a horse's shoe, marked with three TS^ 

cular fasciculi aboTV ; internal cicatricea simple, oval. 

Found in the coal mine of Mons. 
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1%. 3. SigUlaria rmifitrmis. Ad. B. 

SigUlaria with ilanenod ribs, aliout 15 lines lo'oad; bark thick, 
looth ext«'niallf , striated internally, cicatrices Hinall, frotu three 
to faor lines bronil, reuiform, notched above and marked with 
tbr^e viisculur fasciculi ; internal cicatrices oval, large, douhlf. 
" Gathered iu the ooal-minea of Mons. 
Fig. 3, 4. SigUlaria eloiigata. Ad. B. 

Sigillaria with convex angular ribs ; bark pretty thick, smooth ex- 
ternally, striated internally ; cicatrices oblong, truncated at the 
two extremities, marked with three vascular fasciculi above, 
the cicatrices are close together, and the interval between them 
'- is rugose and transversely striated. 
Var. ce. minor. Ribs from five to six lines broad ; inner dostrifliV' 

rounded, (tig- 3). 
Var. 3- major. Ribs from eight to ten lines broad ; inner cieB> 

tric«B elongated, linear, (fig. 4). 
Occurs in the coal-mines of Charleroi. 
Fig, 3. SigUlaria mamillarin. Ad. B. 
Sigilliriii ivith ribs alternately narrowed, from four to live lines 
Iirond, forming lamelbe which support narrow cicatrices, trun- 
cated above, widened and rounded beneath, marked toward 
their upper edge with three vascular fasciculi. Bark very t^n\ 
striated transversely beneath the cicatrices, amotrti internallv' ; 
•^internal cicatrix rounded. "' " ' ' ■" -" 

!0al-mine9 «f Charleroi. ' 

The three firet species dtlfer eteentially from all those iignred 
I by M. Sternberg, Scldotheim, Rhode, &c. ; the last species pretty 
oi.-ninch resembles Sternberg's Leptdadendron atveotare ; but it is 
distinguitlieil from it by its octArices being wider set, and its 
}^<lMU-k striated in tke interval of tlie cicatrices. — Annales dcg Sci- 
.f.^Hceii Hotuiellci, Jan. 1825, p. 23i 
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not capable of being accounted foi- by any other. The follow- 
ing is a brief account of the slate in which the discussion on this 
subject stands at present. 

The southern winter is longer than the Dorlhem, and the sum- 
mer proportionally shorter. But tiiis circumstance introduces 
no difference in the quantities of solar irradiation, which either 
hemisphere experiences in the course of a season of the same 
name. It is demonstrated that, in the clhpiical orbit, the differ- 
ence of the distance from the sun exactly compensates the effect 
of the duration of the corresponding seasons of tlie two hemi- 
spheres i t!ie quantity of rays received by the earth is constantly 

CUie same for the same number of degrees traversed upon the 
ecliptic ; in other terms, the quantity of heat which the earth 
receives from tlie sun is proportional to the true anomaly. From 
one equinox to the other, the earth therefore receives the same 
quandty of solar rays. Thus, for a season of the same name, 

' slimmer for example, each of the two hemispheres similarly si- 
tuated with relation to the sun, receives precisely the same se- 
niestral light, measured by 180° of the ecliptic. If, thei:efori% 
one of tlie two hemispheres is moi^e heated by solar irradiation 
than the other, this cannot depend upon the quantity of rays 
which it receii/cs. It only remains to be seen whether it might 
not depend upon the different manner in wliich the distribution 
of this same quantity is operated. But if all this quantity be 
considered as fixed, and in some measure stored up in the bosom 
of the earth, it is of no consequence although there should he 
some inequality in the form of its distribution. It may there- 
fore be said in general, that the unequal temperature of the two 
hemispheres does not depend immediately upon the heat \( 
they receive from the sun. 

But it is known that all the rays received in lliis way do 1) 
m^n imprisoned in the terrestrial glo^. A part of them Ana- 
nates by means of radiation, and loses itself in space. If, accord- 
ing to the general theory of radiation, regard be had to il 
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diatioD, we fiDd that the southern hemisphere is more cooled, and 
that there remains to tlie norlhem (deduction made of the radia^ 
lion) a superiority of heat. This is the result of a train of rea- 
soning which will be found in the treatise on radiating caloric, 
sect. 285, to which I can only refer here. 

These truths which I have laboured lo establish, in two es- 
says pubHshed in 1792 and 1809, would have been sufficiently 
confirmed by the experiments of M. de la Roche, and by those 
of MM. Dulong and Petit, could it be admitted that what takes 
place in very liigh temperatures is applicable to lower degrees. 
But I cannot at present attend to this remark, nor to several 
others which refer to heat, having another object in view, « 

What has been demonstrated of the heat which hab emanated 
from the sun, easily applies to every other emanation from that 
body. Accordingly, in 1792, I made application uf it to n fluid 
IFbich I was disposed to refer to this origin. Proceeding on 
the supposition, now very generally received, of two magnetic 
fluids, I thought that tlie magnetism of the terrestrial globe 
might come from the abundance in excess of one of them upon 
one of our hemispheres. Then, viewing it as probable that such 
a fluid emanates from the sun, or that in some manner or oilier 
the solar emanation affects the magnetism, I proposed to examine 
if the abundance in excess of this fluid upon our hemisphere 
might not be attributed to the same cause which produces an 
excess of heat in it. I remarked, lastly, that, if these suppo^- 
tions were verified, we might hope to detect, between the mag- 
netic variations and the known motions of the earth's exis, rela- 
tions that it would be useful to ol'""'^. 

These reflections have h- 
which seem to indicate the 
ments by the sun, namely. 
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On the Readionrof Sulphate ^Magnesia, and Bicarbonate of 
Soda. By M. Planche. ^I 

XT is known that the bicarbonate of soda and the sulphate 0^ 
magnesia, in a state of aqueous solution, exercise no reciprocal 
action in the cold, and that it is only when a certain quantity of 
carbonic acid has been disengaged by heat, or, in other words, 
when the alkaJine bicarbonate has passed into the state of sub- 
carbonate, that the sulphuric acid prev^ls over the soda, and 
leaves the magnesia to the carbonic acid. But I have nowhere 
seen it mentioned that the two sails mixed together, in a dry 
state, and in the form of powder, react upon each other. This 
must at least be the case with regard to their immediate and in- 
stantaneous mixture, since in tliis state they dissolve in water 
without affecting its transparency, and consequently without any 
decomposition taking place, or at least any apparent decomposi- 
tion. Presuming upon tliis property of the two salts, a phya- 
cian prescribed several years ago toM. de Sommariva, a mixture 
of powdered sulphate of magnesia, and saturated carbonate of 
Boda. He gave alternately either this mixture alone, or bicar- 
bonate of soda. Being charged with the preparation of both 
these medicines, for a journey of three months, which M. dc 
Sommariva made annually to Italy, I always had the precaution 
of placing the mixture, in a very dry state, and divided into par- 
cels in tin canisters, to preserve it from humidity. I used the 
same precaution with regard to the carbonate of soda. I observ- 
ed that the sulphate of magnesia was free of hydrochlorate. 
During three years M. de S., a man very careful of his health, 
' and besides a good observer, never perceived that cold water be- 
came turbid when he dissolved the two salts together in it ; but 
in 1892, having been obliged to prolong his journey beyond the 
usual time, he laid up a store for a year. Toward the end of 
the fifth month, M. de S. remarked that the same water which 
he ordinaiily used became slighdy milky, and that the change, 
which he rightly attributed, though without being a^e to ex- 
plain the cause, to the alteration of the powder, went on increas- 
ing as the time advanced. At length, by the seventh month. 
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the precipitate ivhtch formed in the water became so consider- ^H 

able, that M. de S. deemed it proper to intcrnut the use of the ^H 
powder, and sent for some mure, promising to inform me on 
his return from Italy, of what, according to his expresuon, 

had happened. M. de S. returned al llie end of tdx montba, ^^ 

and seat me back the powder in question, which I submitted ^H 

to the following experiments. ^^| 

\si. This powder put into a quantity of cold water, double ^H 

that which is necessary for dissolving the two salts, rendered it ^^| 

milky. ^H 

3. Dissolved in a large quantity of water, it deported a white ^^| 

powder, which, on b«ng washed several times and dried, was ^^| 

found to be subcarlionatc of magnesia. ^^| 

The liquor in which this deposit was formed was limpid after 
being filtered, and was not rendered turbid, either cold or hot, 
by tlie soluble alkaline subcarbonatcs. All the acida stronger 

than the carbonic disengaged this latter from it. Lastly, when ^H 

suitably evaporated, sulphate and carbonate of soda were obtain- ^H 

cd, part of the latter of which was in the form of subcarbonate. ^| 
To explain here the presence of the carbonate of soda, it requires 
to j)e known that the quantity of bicarbonate mixed with the 

sulphate of magnesia, was more than sufficient to decompose i 

this latter salt. ^H 

There results from this observatUfii, tfmt Ifie siifficienily pro- '^^^| 

longed contact ^sulphate of magnesia a»d bicarbonate of soda in ^H 

a dry state, determines a chemical action similar to that wkicft ^H 

the concurrence of water and heat ioovld prodnce, offordtTtg a ^^| 

nete example of the maccuracy oftlte old cfiemicai axiom : Cor- ^^1 
poca Htm agunt nisi sohita. ^-^oarna/ de Pkarmade, March 



Observations on the Nature and Importance 

A. CELEBRATED school of philoso|)hy amotigtli 
tained that there was only one virtue. With * 
more, propriety, it might be maintained, tf*" 
science, at least one physical science. The 
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if this science are so framed, as, in some measure, to accommo- 
date the incommensurability of nature to our capacity ; and by 
connecting things that are homogeneous, they enable us to take 
a sur\'ey of natural phenomena ; but, while we are occupied with 
a single department, we become sensible of its dependence on 
others, and are frequently at a loss to asagn to each its peculiar 
province. 

Of all the departments of physical science, geology is the most 
intimately connected with other branches, and stands in need of 
their assistance, or assists them more frequently than any other. 
This mutual relation, which conttibutes, in no small degree, to 
bestow a peculiar charm on geology, has, at the same time, a 
tendency to render it a difficult study. 

When speaking of Geology, it must be understood to compre- 
hend Oryctognosy as its foundation ; the latter gives us a know- 
ledge of the characters, the former of their combination. Who- 
ever is in danger of mistaking one cliaracter for another, will 
never learn to read accurately \ and he who continually devotes 
his attention to nothing but the characters, may, indeed, owing 
to the difficulty of recognising them, be very profitably engaged, 
but he will be frustrated as to the ultimate and most essential 
object of their study. 

The terrestrial globe, whose structure, so far as it is exposed 
to our view, is the proper object of geognostic investigation, is 
the extensive workshop wherein the powers of nature, with which 
natural philosophy and chemistry arc engaged, have operated, 
and are still operating. It is not therefore matter of surprise, 
though these two sciences have both a kindred affinity for geo- 
logy, to which the latter is indeed so closely related, that geo- 
logy may be considered as practical chemistry. In addition to 
this, geology has, with other departments of science, many pcnatA-- 
of contact, from which it may be allowable to select a singte^fih^^l 
ample. '<l9H 

Geometry, guided by simple principles, formed regular tor ' 
dies from limited plane surfaces, and determined their peculiar 
properties, without foreseeing that models of them would be • 
found in nalure herself; but ^nce observation has brought us 
flcijuainted with the regular figiuTS of mineral bodies, they ex- 
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hibit ID relation to this science one of tbe most important appli- 
cations, as well as one of the most unerring standards, by which 
they are distinguished. 

When the geometer, by his measurements, proves that the fi- 
gure of our eardi niay^ like that of other planets, be determined 
by its revolutions, and hence draws conclusions regarding its orl- 
^al state of fluidity, we find, that the phenomena of geology 
lead to the same result. When he weighs its mass in a balance, 
whose arm is the semidiameter of the sun's orbit, we are unable 
to confirm liis statement by immediate observation ; but we ob- 
tain, in this way, a basis on which we can, in some measure, rest 
our coDclu»ons regarding the internal structure of tbe earth. 

If we contemplate its surface, with all its inequahties, it is ge»- 
logy alone that can give us a distinct representation of them. .All 
local descriptions, not springing from this source, either leave be- 
hind them indistinct and erroneous conceptions, or are entire- 
ly fanciful. This surface being the habitation of our species, 
its figure and its changes must, therefore, be closely connected 
witii the history of the human race ; and though the most im- 
portant of those changes may be far anterior to their origin, and 
to the {icriod of history, we may yet, in more than one geognos- 
lic fact, And suggestions and disclosures, which cannot be unac- 
ceptable to the historical investigator. These facts concur iv'th 
historical testimony, in representing tiie elevated platforms of 
Asia as the cradle of the human race, and in explaining their dif- 
fusion from tl]at centre ; and the traditions of deluges, found 
among all the nations of antiquity, are corroborated by tlie itill 
existing traces of those violent events, 

The monuments concealed in the bosom of the earth, and ex- 
tending to the whole organic creation, are still more iostiuctive. 
Between tlie dead and the living there ^s^fitJHkMP* in^^t 
which we can never overleap ; but if <qbM|^^^Blfn (Ih* v^ 
that hangs over the origin and prpgHttUfU(^ <»»> nurlil, it 
must be those remains of it, for the Iff^j^p^ ><"<>■ WU «n 

indebted to geology. So far ae we 
the earth, we have discovered in in 
transition from simple to compmiH 
established no relation, actxirdini 
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rocks of the carlieet formations arc the simplest, while the 
newer are more and more compound; on tlie contrary, ibe 
oldest appear to be the most couapomid. In complete tqipou- 
tion to this, the organic world, in each of its two principal divi- 

Qs, exluliits a genes of formations from ample to compound ; 
the amplest being the oldest. Thus ve observe snimal life 
commendng inmfusory animals, without any di»:ermble organs. 
Simple digestive organs are tirst visible in the poly|a ; in the 
echinodcrmata the organ of respiration first appears ; in insects 
a system of nerves and muscles ; in crustaccous animals cimik- 
tjon ; and in the last two, simple organs of senae make thnr 
appearance. At tiic same time, generation preserves the pe- 
culiar character of organic beings ; and after having accom- 
plished its purpose, by mere diviuon and dissolutiuo, the particu- 
lar generativeorgansdcvclop themselves in distinct sexes. With 
the avcrtebral animals are conjtxned the series of the vertebral, 
in which every system appears more perfect, and more close- 
ly connected. New organs of sense are unfolded, and the 
brain becomes the centre of feeling, perception and life, till 
in man it attains tiie highest state of perfection, and endows him 
with consciousness and rationality. Long ago, celebrated natu- 
ralists, relying upon these observations, attempted, with more or 
less success, to arrange the species of animals, sometimes accord- 
ing to a scale of gradation, and sometimes according to a reticu- 
lated form, without giving any distinct account of the meaaii^. 
of such an arrangement. Should it, like the piUng up of ■ 
lection of books, merely serve for a more convenient snn 
innumerable creatures, witl>out any reference to tiieir ori^nB 
do they intend, by means of such an arrangement, to exprc 
design tliat hovered in the mind of Omnipotence, befwe h 
led these creatures into being ? Or, have they originated « 
way in which they appear in the scale of gradation, f 
hand of the CreatM*, like that of a human artist, perhapa, | 
first be exercised on simple formations, before it was cape 
producing such as were compound ? 

Upcm these questions, whose answer might a 
than a key to the profoundest secrets of nature, Mr I 
one of the most Bagacinus naturalists of our day. 
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hims^ in the most unambiguous manna-. He admits, on tlw 
cue hand, the existence of the Eimplest infusory animals ; tm 
the other, the existence of the simpleat n-orms, by means of 
spontaneous generation, that is, bj an aggregation process of 
animal elements ; and maintains, that all other animals, by the 
(^ration of external circumstances, arc evolved from these in 
n double series, and in a gradual manner. On that account, 
the scale of gradation, according to whi(4 he arranges the oni- 
Hutl kingdom, is, at the same time, the history of their oiiffa ; 
and the discovery of this truly natural method, the most im- 
portant problem of the natural philosopher. Although it F^bould 
not be forgotten, that this meritorious philosopher, more in ccn- 
fonnity with his own hypothesis than is permitted in the jwo- 
vince of i^ysical science, has resigned himself to the in6tience 
of imaginaUon, and attempted explanations, which, from the 
present state of our knowledge, we are incapable of giving, ire 
ne%'ertheless feel ourselves drawn towards it, and these notions 
of the prf^resaive formation of the organic world, muat be 
found more worthy of its first Great Autlior than the limited 
conceptions that we commonly entertain. 

GetJogy can alone inform us, how far this successive course 
of development may have been followed by nature. Whrai sit 
the races of animalis whose remains are contained in the crust 
of the earth, have been better ascertained than at present, and 
their situatimis better known, when we liave discovered at what 
period of the earth's formation any species rf animals makes its 
aj^arance for the first time, we shall then be aMe to draw con- 
clusions, more or lees accurate, concerning the order of succes- 
sion. The dotTtrine of petrifactions, even in its present imper- 
fect condition, furrashes i» wit^ accDtHMt^gtHem in favour of 
Mr Lamarck's hypotheas. 
perfect dosses of animals, m 

the perfect, thoae eU^^^^^^^^^^^^^^iMity 

in the most recent ; lieneulb V ^^^^^^^^^^^^^ 

nivorouB, animals ; and lii> 
vial soil, in calfaremis to'l 

Geology does not inAinii 
species, but also of tbcit c 
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of animal remains, but few belong to species now living, and 
these only, in the most recent rock-rormationa ; by far the great- 
er number of their primitive structures are lost, and the older 
the beds of rock in which they make their appearance, so much 
the more do they deviate in their formation from the spedea now 
in existence. May this destruction, as is commonly received, 
have been the.result of violent accidents, and destructive revo- 
lutions of the earth ; or does it not rather indicate a great law of 
nature, which cannot be discovered by reason of its remote an- 
tiquity ? Within the narrow circle of vision in which the organic 
world manifests itself to our observation, we observe individuals 
only going to destruction, and in oppo^tion to that, great pre- 
parations making for the preservation of the species. But if all 
living perish, may no point of duration have been fixed for the 
species ; or do we not rather, in these signs of a former world, 
discover a proof, that, from a change in the media in which or- 
ganic creatures lived, and from powerful causes operating upon 
them, their power of propagation may he weakened, and at 
length become perfectly extinct ? Is the continual decrease, theDt 
which we observe among some species, a consequence of the va- 
rious modes of destruction they experience from the hand of 
man, or may it not rather he produced by natural circunistaD- 
ces, and be a sign of the approaching old age of the species ? 

The distinction of species is undoubtedly one of the founda^- 
tions of natural history, and her character is the propagation of 
smilar forms. But are these forms as immutable as some dis> 
tinguisbed naturalists maintain ; or do not our domestic animals 
and our cultivated or artificial plants prove the contrary ? If 
these, by change of situation, of climate, of nounshmcnt, and 
hy every other circumstance that operates upon them, can chaise 
their relations, it is probable that many fossil species to wlli^^_ 
no originals can be'found, may not be extinct, but havejflll^l 
dually passed into others. As there are periodical movcadd^l 
of the heavenly bodies, that is, movements that are visiUe'oriPi 
after hundreds of years, so these are undoubtedly periodical 
changes in the organic world. If these have required intervals 
of time that are antecedent to all historical traditions, and to the 
duration even of the liuman race, the monuments concealed In 
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the bosom of the earth can alone reveal them. We indeed ob- 
serve that the Ibis, which was worshipped in ancient Egypt, and 
jM-eserved as a mummy, is still the same in modern Egypt ; but 
what are the few thousand years to which the mummy refers, 
in comparison with the age of the world, as its history is related 
by geology. 

Geology likewise supplies us with instructive disclosures re- 
garding the distribution of organic beings. Ifwe, inall the 
regions and climates of the world, meet with a striking unifor- 
mity in the structure of the earth, we also, on the contrary, ob- 
serve plants and animals of a most varied character scattered 
over its surface. As there are among the dicotyledons, that is, 
among the more perfect plants, no species, which are at the 
same time indigenous to the hot climates of the old and new 
world, so both halves of the globe in the same zone possess mam- 
miferous animals, birds, reptiles, and insects peculiar to each. 
Species common to both are found only among the inferior gra- 
dations of organization, and species of a higher order are found 
only in those high northern latitudes, where the continents were 
undoubtedly ai one time conjoined. From the combined re- 
sults of organic geography, and the doctrine of petrifactions, it 
will at once follow, whether the ancient population of the ter- 
restrial globe was distributed according to the same laws as at 
present. Even now, many of the petrifactions of cold cUmates, 
whose species and families ^e produced only in hot countries, 
indicate a great change in the temperature of their former si- 
tuations, and phenomena, like that of the rhinoceros found oQ 
the shore of the Wilhui, and of the iBSnMBoth at the mouth of 
the L-ena, are likewise indications of HtiflrWn changes in those 
places. Along with the distribution ■ ■ , we also acquire 

a knowledge of the disiriliution • . .■.u^ „( tlieir 

modes of life, from ihi 'j^iins, 

like Uving creatures, I dis- 

persed at other time; L.ivilyd 

tf^ether. 

The doctrine of [k".. i^ oi- 
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vr>th the varied destiny of our uwd speeds, ibese monunoents have 
been buried in the esrth, and, by that ineaDS, have been secured 
against destructton. The Siberian and Chinese pc^ular trac^- 
tions of the mammoth living in the interior of the earth, are at 
least figuratively correct ; and, in conjunction with the remains <rf 
a former world, bear evidence of an earlier state of things. 
The remains of all plants and classes of animals, whose struc- 
ture permitted it, have been preserved in great abundance; 
and, although the distinction of species not unfrequently con- 
fronts us with unsurmoun table obstacles, a knowledge of them 
must lead to important results ; at least, if we admit that the 
varioiK forms have been evolved from a primitive model, and 
that the species have arisen from an original generic form. But 
to perform what may be expected from it, the doctrine of petri- 
facdons should keep pace with the improvement of botanical 
and zoolc^cal methods, and renounce names and distinctliHis 
which have no longer any nteaning. 

Independent also of this connection between tlie inorganic 
and the organic world, between geology, botany, and zool*^, 
it is surely no unprofitable occupation for a rational being, toui- 
qmrc what this earth upon which we live consists erf, how it is 
constructeil, what changes it may have suffered, and what it 
may atill be desuned to undergo. Whoever is still unsatisfied, 
whoever estimates the value of science, not by intellectual de- 
sires but by practical advantage, ought to recollect that there 
are few of the arts of life to which geology is not more or less 
applicable. It is one of the foundations of agriculture, wbicl> 
cannot flourbh without a kno\Tledge of the soil : it instructs m 
in the course and operation of water, whether we wish to prt- 
»enl it from doing injury, or to turn it to advantage ; it eoableg 
us to search out materials for our habitations and furniture* ami 
the art of working mines, wiili which geology originated, and 
which in return yields its most valuable productions. We beOcc 
conceive that the study ol' geology brings us in conliaual « 
tact with the most exalted scenes of nature, with all 1 
ci43tivate our imagination, and fill our souls with vast c 
tions, and thus explains the intfrest that is daily (nore a 
excited by it, and which warrants the iiiosi sanguine 9Xi 
tions of ils future ptogvtss. 
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Geology has ehared the fatii t:^ all ex|)eniDei)tul sciences. 
Its first steps, for the most part diri^cted by nccesaty, conEieted 
of loose and superficial observations on tiiose pfaenoinciia more 
immediately presented to onr attention. Bui, as it is a peculiar 
prerogative of our nature to enteiTain a deare of tracing back 
causes, and explaining operutions, theories of the earth were 
early indulged in ; and these, although ofen absurd, were not 
without their use. Afterwards it was considered presumptuous, 
from those fragments of tlie earth's crust which we had looked 
upon rather than examined, to draw conclusions as to the forma- 
tion of the earth, and to relate its history, as if we had been co- 
eval with the events ; and that true geology must be a collec- 
tion, arrangement, and comparison of facts, and its theories on- 
ly general observations. This view being generally admitted, 
geology may be s^d to have passed from the condition of child- 
hood, and assumed its station among the sciences. 

These theories are essentially different from those of other 
branches of physical science. When the natural philosojiher 
makes mention of two electric fluids, or of a luminous matter, 
he is perfectly well aware that the causes of electrical or lumi- 
nous phenomena might be different I'rom what ho imagines ; yet 
these modes of expression are most convenient for producing unity 
and connection among the facts tlial have come under his observa- 
tion. Geolc^ical theories are, on the contrary, of a purely histori- 
cal character. Whether granite be a production of fire or water, 
is a matter of indiflerence in the explanation of its i»igin, if we 
are incapable of producing it cither in the one way or the other ; 
but whoever tells us that the present crust of the earth was 
once in a staXc of fusion, and that, upon cooling, it became a so- 
lid mass, exhibits an event which, hke the heroic exploit of 
a Curtius or a Clcelio, should Ije, nHMd^ a^n the most 
indisputable testimony. GeolGginUA^^HE?^ tbcrefore, more 
exclusive than physical; heuce IL WW? "^ jrtt«lojp*Is have al- 
ways been more at variaoce (hn^Qnliti •4|2|p-n 

It is therefore the duty oT tf|b|BUlv> '^ IS^fcl '^"^ious- 
ly with his concluaoiis. In mm^ ^tM 

demni£ed by the nature ol' i 
distinguished manner (In 
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Geology obt^s its materials from mineralogical geography, 
whose general resulta it selects and combines, in the some manner 
as state policy does witb the lesults of civil geography. Tbe 
advancement of the one, therefore, depends on the prepress of the 
other ; and although it may be advantageous to science, from 
time to time, to exhibit a correct view of its progressive advance- 
ment, as it is profitable for the ti'aveller to stop sometimes and take 
a retrospective view of the country he has passed, geology has 
nevertheless to expect improvement principally from a patient 
and laborious investigation of single districts. There are but 
few who, by a glance, can determine general relations and tfarov 
light upon science, as there arc but few travellers who are qua- 
lified to give any instructive^ information concerning the social 
condition of a country : On the contrary, any one provided with 
the necessary knowledge, may, by an accurate and detailed esa- 
mination of a district, contribute, if not general views, facts that 
serve as a foundation for the great geological edifice. And, any 
one who reflects how much time and perseverance are necessary 
foe examining the geognoslic character of even a limited district, 
especidly if its interior is not laid open by mines and natural 
secljons, will agree With us, that this tnvesljgation, like that of 
the character and customs of a people, must chiefly be the work 
of an inhabitant. ll^^H 



On Female Plieasants assuvttiig the Male Plumage. By M. 

IsiDOHE Geoffroy St Hilaiue. 

Jr^HEASANTS sometimes occur in the woods, as well as in a state 
of domestication, which, from the dulness of their colours, while 
at the same time they possess the male plumage, were long con- 
sidered as males in a diseased state, or with their feathers soiled 
and tarnished ; but it has been ascertained that they are hen 
birds with the plumage of males ; and, in fact, Vicq d'Azyr 
and Mauduit, from the inspecrion of the sexual organs in siich 
birds, have placed this curious fact beyond the reach of doabt 
Mauduit, in his account of it, in the Encylopedie Methoc 
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has confined himself to the change of plumage solely, adding only 
the fact that the ovarium was extremely small in all such birds as 
had been dissected by himself or Vicq d'Azyr ; and since his 
time DO person has paid. attention to the interesting physiological 
phenomenoD in question, 'which has only been barely mentioned 
in a very few works on ornithology. Having lately had an op- 
portunity of observing the change of plumage in female phea- 
sants to a greater extent than has hitherto been done, I ccaisider 
my observations not without interest, as they will enable me to 
shew that the transition in question, which Mauduit only saw 
produced in a partial manner, may be effected in the most conv- 
plete. 

My observations were made upon females of tiie Silver Phea- 
sant (Phasianusjiafctfiemerus), the Collared Pheasant (Ph. ior- 
quatus), and the Common Pheasant (Ph. colchicus). 

Change of plumage in the Comiaon Pheasant. — A female 
})heasaflt that had been reared in the phaisanderie of the mu- 
seum, ceased to lay at the age of five years, and the change of 
plumage began to become apparent about the same period. It 
manifested itself first upon the belly, which assumed a more yel- 
low tint, and upon the neck, which became brighter in its co- 
lours ; and soon after the whole Iwdy participated in the change. 
The following year the feathers acquired still more of the lustre 
and brilliancy of those of the male ; and in that state it might 
with propriety be said, that the bird in question was like a male 
with dull and tarnished plumage. In the third year after the 
commencement of the change, it became almost impossible to dis- 
tinguish it from a male, tiie resemblance was so great, although 
still not altogether complete. 
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tbeni xladt', and thus became like one of thenselves both in a^ 
peHrance and manners. 

At the time of iu death it so resembled a male, that peofk 
accustomed to aoe, and even to Cake charge of i^hoftsuits, were 
deceived by its colours, and believed it to be a male. Nevtr^ 
theieee the plumage, as has been said, was not complete. 

Ch«ngE of Plumage in the Silver Pheasant. — A female af 
this specicB was brought up in company with a. male, »i the 
oounlry seat of an old fricud of my family, M. Montand, a no- 
tary at Paris ; but in its old age it was givoi to the museum. 
It was eight or ten years old before it began to change its plu- 
mage. Another remarkable circumstance is, that it had cewed 
to lay, tliree or four years before the change began to become a^ 
parent. In the other pheasant, on the contrary, the a^ wwl 
only five yeara when the change commenced, and it continued to 
lay up to this period. The transititm to the male coloars wo^ 
first announced by the appearance of wliite feathers among the 
r^jfular brownish ones. The following year the change was still 
more decidedly marked ; but it was not imtil the third year Aat 
it could truly be said to have taken place. The fourth j««r 
the resemblance became complete ; the tail and the crest beiifffi 
even elongated aa much as they are seen to be in the males, and 
at tlie same time appearing with more vivid colours. This i» a 
ciraimstance tliat ought to be taken notice of, as we see not ot^ 
1y the cnJour of the featJiers changing, but also thctr nalw4. 
proportions. The lifth year the resemblance was compl«te««p4', 
the l)ird represented ii male adorned with the most brilliaitti^. 
very. -. rlimh 

The male was still living at the period when the chao^ji^i 
gan to make its appearance, and had not become indilj&ref^to 
the female, no doubt iwcause she was his only companion ; but - 
she, on the contrary, shunneil him, appearing sometimes tmuU^ 
at his presence. However, the male happening to die, abe nft~; 
peared to become dull in her solitariness, for which reamn tlKt; 
was immediately given to the Museum, where she was kepi for i 
some time, But the infii-mities of age announced the ftppronclht: 
of death, and from a desire to preserve the plumftge in M iHar 
beauty, it was dctevmmcd to kill her, before it should fado. 




On Feniale Pluasanls assuming the MaU Plumage. 805 
the time of her death, she was thirteen or fourteen years old, 
and it was then four years and six months since the change bad 
oommcnced. The plumage was exactly similar to that of the 
male bird in its best state, as may stilL be seen in the specamen, 
which is deposited in the Museum. 

The sexual organs were also preserved : On dissecting them 
there were found, beside the ovarium, which still remiuned, two 
small bodies which appeared to be vestiges of the last eggs that 
had escaped from the ovarian sac. The aduterum (or horns of 
the uterus) was very distinct, and of an ovoidalform. The pre- 
sence of the ovarium is an important fact, from the observations 
on this subject made by Vicq-d'Azyr and Manduit. 

The feathers shed during the years that preceded the last 
moult, have also been preserved through the care of the 6rst 
possessors of the bird ; and it is to this circumstance, as welt as 
the accounts with which they have obligingly i'umished me, that 
I owe the knowledge of a great part of the details which I have 
given. 

Change of Plumage in tlte Collared Pheasant. — The female 
of the collared pheasant of which we have here to speak, was 
brought up, like the preceding, near Paris, by a private person, 
anA it was, like it, also given to the museum in its old age. The 
Mxjounts furnished by the giver make it appear that it had laiA 
several times while in his possession. However, as the change 
of the plumage was at the time of its delivery much advanced, 
and as it then presented more of the external appearance of 
a male than of a female, it was thought expedient, when its 
death took place some time after, to determine its true sex by 
the dissection of the genital organs. 

The colours were in fact very like those of a male, as may still 
be seen in the galleries of the Museum, where its spoil is depo- 
sited. However, the upper oovei f^l and wings were 
red, tike the rest of the bocl^r- i marked, and the 
belly much blacker than the waa still far from 
having that complete and pc of whic^ we gave 
an example in the silver pb \ we have spoken 
here of this female, wl ative, and whoie 

JULY — QCTOBEB,iy^_ 
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development we cannot therefore follow, had it not presented a 
great degree of interest under another point of view. The spur, 
a part peculiar to the male, was present in it, and was even near- 
ly as large as it usually is in ordinary males. 

We therefore see that the spur itself is not so niuch the ex- 
clusive property of the males in pheasants, that it may not 
equally exist in certain females, and thus, a hen-pheasant may 
not only become invested with the precise plumage of the male, 
in a certain period of time, but it may even assume all its other 
external characters, the narrowness of the red membrane sur- 
rounding the eye remaining the only indication of its true sex. 

General Remarks. — It is not a very uncommou thing to see 
the spur anomalously developed in females of species, the males 
of which are furnished with that organ, and particularly in the 
common domestic fowl ; but in this case, besides being commonly 
of smaller size than in the male, it almost constantly bears the 
character of an anomalous, and, as it were, diseased organ. Thus, 
the two spurs in hens are commonly very unequal in size ; and 
it even sometimes happens, that, while one leg has a spur, the 
other has none. Hence it happens, that the sole inspection of 
the spur in a female resembling ilie male in possessing tJiat 
organ, may of itself lead to a knowledge of its true sex, witli- 
out having reference to any other character. 

The pheasant being I'educed to a state of domesticity, like the 
common fowl, and approaching it closely in its organization, it 
were easy to foresee that it would turn »ut the same in this re- 
spect; and of the accuracy of this analogical conjectu 
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duccd entirely, or even only partially, such as the cumnion phea- 
sant, tile collared pheasant, and the golden pheasant, Taking 
analogy for our guide, we might even be tempted to give a much 
greater degree of generality to these conclusions ; and there are 
in reality several facts that seem to favour such an opinion. 
Thus, several travellers have made recitals which can only be 
properly explained, upon the supposition that they have spoken 
of females with male plumage. M. Dufresne, who has charge 
of the zoological laboratory of the museum, assures me, that the 
females of the cotinga become similar to their males as they 
grow old. M. Florent Prevost has seen the change of plumage 
begin in several female chaffinches ; and the same observation 
has also been made with regard to the female of the rouge- 
queue, and of that of our starling. Lastly, I might remark, 
that similar facts are observed even in animals of very difierent 
organization, and in the human species itself. Thus, in many 
women, after the cessation of tlie menses, the chin and upper 
hps become furnished with a true beard, a phenomenon, the re- 
lation of which, with the development of the plumageof our heii 
pheasant, cannot be denied. 

It would, however, be wrong, notwithstanding these remark- 
able analogies, to make a general fact of this phenomenon ; for 
there are species of birds in which it would appear never to be 
observed. Thus, although a great number of peacocks are kept 
in the menagerie of the museum, where they are always allowed 
to die a natural death, and where many i'emales must conse- 
quently have died of old age, no such change has ever been ob- 
served, as that which I have related to have taken place, more 
or less, completely in three individuals of different species of 
pheasant, and which has been also seen in many others. It is to 
be observed that the peacock, although thus differing from the 
pheasant in tiiis respect, is not only of the same order with it, 
but alio of a genus very closely allied, which renders the case 
more striking. 

e remark further, that the young male pheasant, and tlie 

\ (jbeasant, when she begins to grow old, are both in a 
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about ID the same manner, with the sole difference of a greater 
celerity in the one case than in the other, so that the young male 
will make the same progress in a cert^n nninber of months, that 
the female requires a certain number of years to accomplish. 
This, however, is not the case ; and it will be sufficient to com- 
pare the descriptions of young males given by ornithologists, 
with the det^ls which I have preeented with regard to old 
females, to perceive that in cither case the change is brought 
about in a different manner ; and, in fact, it can never be 
said of an old female pheasant in which the change haa com- 
menced, that it has the plumage of a young male pheasant pf 
any particular age. Be this as it may, the observations of Man- 
dius has already demonstrated, that female pheasants, when 
they grow old, resemble males, — thai the change of the plumage 
is produced in a gradual manner, advancing more and more as 
the animal grows older, — and that the ovary diminishes in size, 
and even disappears, in several of these females with male plu- 
mage. It might be presumed, that those in which the ovary 
had disappeared, were those in which the change is most com- 
plete ; but this is not the case, since that organ is not found in 
females which resembled males but incompletely, while I found 
it existing in one in which the resemblance was perfect. 

To these results, the observations which I have related, add 
the following facts : that the change of plumage commences 
much sooner in some females than in others ; that it may only 
shew itself several years after the bird has ceased to lay, al- 
though it must depend, more or less directly, upon this pheno- 
menon, with which it may also coincide as to time; that it is 
commonly in the fourth year that the change is complete ; that 
then the female has not only the colours, but also the brilliancy, 
of the male, which it resembles even in the ornamental appen- 
dages of its plumage ; that it may even acquire spurs like the 
male ; that the transition from the dull colours to the glowing 
tints of the adult male, is effected in a very diSerent manner in 
the young malp, and in the adult female, although ultimately 
the result is the same ; lastly, that the change of plumage ot 
old females is not absolutely a general fact, and that it is not 
even certain, because it has been observed in one genus of a 
family ; that it occurs in the other genera of the same famdy, 
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although, on the oiher hand, several groups separated, at great 
distances from each other, appear to present examples of this re- 
markable phenomenon. 



A'o^s iff tile EdiloT. 

The intercstmg liict of female birds assuming the plumage of the male, 
was, in modern timea, first attended to by the celebrated J. Hunter, who, in 
a memoir on this subject in the Pliilosophical Transactions of London, de- 
scribes a hen pheasant and pea-hen which had in old age assumed the miile 
plumage. Mr G. St Hilaire in the preceding memoir says, that of the many 
pea-hens in the menagerie in Paris, no instance occurred of the pea-hen as- 
suming the male plumage, — a fact which shews such a change is rarelj met 
with in the peacock. In the Museum of this University there id a fine spe- 
cimen of the peaJien with the male plumage ; presented to the Museum by 
the Duchess of Bucdeuch. In the note accompanying the pft it is taid the 
change waa effected during the course of a few years. The following descrip- 
tion will convey an idea of the degree of change experienced in this Indivi- 
dual : — The bead and necli have assumed the same green and blue tints which 
characterise the male, the breast and belly also have the same deep colour. 
As in the male, the primaries are pale brown, and a patch upon the wing 
bright green. The dorsal feathers, however, are still more or less mottled 
wlth|^ey; and the green which they have partially assumed is lighter than 
in the male, and not blended with the coppery hue which in his plumage ex- 
tends &om the middle of the bacb to the rump. The rump feathers are 
elongated, some of them the length of IS inches, but the train formed by 
them Is scanty, and the ocellar spots are neither so targe nor so varied as in 
the male. The ordinary tubercles on the tarsi of the female have been deve- 
loped into thick regular conical spurs, about half tlie length of those of tie 
male. In short, the change ia so much advanced, that after another moult it 
would probably have been complete. 

In the Museum of the UniTcrsity there is a specimen of tlie female phett- 
sowiwilh the mole plumage, presented some years ago by Dr Hope. The 
only ditlerences which the plumage of this individual eshibits, when con- 
trasted with the male bird, are the following : Isi, The tail feathers are 
shorter than those of an adult male, although considerably longer than those 
of an ordinary female ; 2rf, The lustre of the colours in general is not quite 
BO vivid as in the male, especially on the back of the wings. There is no ap- 
pearance of spurs. 

Sometimes the same sort of apparent change of sex ia obseri'ed among da. 
mestiii poultry. Mr Neill at Canonnulls had a black hen, of what is called 
the Trench breed, which, in her twelfth year, ceased to lay eggs, and gradu- 
ally assumed somewhat the appearance, and to a conaiderable degree the man- 
aat, trf the cock. The principal change of plumage conristed in the tuft otj 
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the head beoomii^ thinner, and shewing same upright stray fentherSy and is 
a wtinf^ elongated feather projecting from the taiL The spun were larger 
than usual in hens, but these had probably been increasing for some years. 
The cliange of manner of the bird was quite remarkable : she strutted about 
in an overbearing way, with a firm pace, and raised taiL She formed a party 
among the fowls, which she led separate from the cock ; and she roosted apart 
from him. She became very voracious \ and when food was set down, (losing 
all resemblance, in tlus instance, to the generous male), she beat ofTthe other 
hens ; when, in these cases, she came in contact with the cock, she stared at 
him, but without making any attack. She soon became very fat, and died 
within a few months, seemingly of over fatness. Her cry was altered, but 
had little resemblance to the crowing of the cock ; less, indeed, than is some- 
times noticed in young hens. 

In a valuable paper, by Dr Butter of Plymouth, in the third volume of 
the Memoirs of the Wernerian Society, there are many interesting &ct8 on 
this subject, and from which we extract the following table : 



TaSie of such birds its have^ in advanced H/e, assumed ihe phanage of ike maJe^ wUh 
ihe names qf those authors who have noticed the foot, 

Oed. 4. — GA'LLiVJE.'^d)omestie Birds. 

Gen. 1. Pavo, Pea-hen, ....... Hunter. 

% Meleagris, Turfcey, Aeehsteisu 

3. Phasianus colchicus. Pheasant, common, ... Hunter. 

— •- pictus, golden, - - Blumenbw^ 

— gallus. Fowl, domestic, Aristotle, Tucker, Butter. 

4. Tetrao Perdix, Partridge, Mtmiagu. 

6. Columba, Pigeon, ----.. Tiedevnann^ 

Ord. 5.— Gkallje — Waders. 

2d Family, Prepirostres, Gen. 1. Otis, Bustard, . . TiedemanM. 

3d ■ Gultrirostres, 3d Tribe, Gen. 4. Platalea, Pelican 

ofAmerica, Caiesh^ 

Ord. 6.— Palmiped a — Weh-fooled,. 

4th Family, Lamellirostres, soil skin on the beak. 
Gen. 1. Anas, Buck, (Common and Wild), ... Tiedemamu 
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1. Caveniou on the Chemical Properties of Starch, and the 
various Amylaceous Substances Jbutid in Commerce. 

XN order to determine the relative nature of tliedifl'erent kinds 
of amylaceous substances, such as Salep, Sago, Tapioca, and 
Arrow-root, M. Caventou found it necessary to revise the chemi- 
cal examination of pure fccula or starch ; and llie result is, that, 
besides adding some interesting facts on the chemical properties 
of that principle, he has been able to account satisfactorily for the 
differences which it exhibits in its various natural states. 

Chemists, he says, have too generally considered the action of 
warm-water on starch as one of simple solution or gelatinization, 
although they are perfectly aware that its properties are mate- 
rially changed. In its unmodified stale, it is insoluble in cold 
water; but water at a temperature between 140° and 160° Fahr. 
converts it into a transparent gelatinous mass, which is common- 
ly regarded as a hydrate of fccula. It is essentially different 
from the true hydrates, however, because its former properties 
cannot be restored by the abstraction of the water ; and in par> 
licular, it is rendered more or less sol and can- 

not in any way recover ils insolu s the 

effect of heat ; for it may be eqi atpo. 

sing dry starch to heat ; but in -ra- 

tiire is required, namely, a Utile nt 

at which decomposition takes jil 
dish colour, smells like baked brt-i 
a paste just like that procured 
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the action of hot water. la paste, therefore, the fecula is not 
merely hydrated, but is essentially modified. In this state, it 
still possesses tlie characteristic and well known property of 
forming a blue compound with iodine. It seems to bo quite the 
same as tlic avUdine of M. de Saussure ; who imagined, how- 
ever, that the principle he procured was the result of putrefac- 
tion. It was not, according to Caventou, the result of pLitre^c< 
tion, but was formed in consec)uence of the action of hot water 
on the undecomposed part of the fecula. 

When amidine is boiled long in water, it loses its property of 
sinking a blue colour with iodine, causes a purple tint instead, 
and has become much more soluble. The same change of pro- 
perties may be effected by mere heat, namely by a higher de- 
gree of torrefaction than that requ'u-ed to form amidine; or it 
may likewise be very readily effected by boiling starch in water 
addulated with a twelfth part of sulphuric acid. In this state* 
it has not so great an aiSnlty for iodine, as in the state of « 
dine ; for if a little paste be mixed with the purple comp 
the colour becomes immediately blue. 

When starch or amidine is boiled siill longer, it becomes S 
more soluble ; and iodine does not cause any change of colour on 
it at all. Most of these facts, particularly the property pos. 
sesscd by heat, of rendering dry i'ecula soluble, more or less, in 
cold water, have been familiar to chemists since the researches 
of Vauqueiin and Bouillon- la-Grange ; but the merit of ta- 
king a connected view of the whole changes induced by heat 
and water, and of associating those caused by heat alone with 
those caused by boiling water, seems to belong to CaveiUauvd 
He might have stated more distinctly, however, than heij^^^l 
done, where our former knowledge ended, and liis diwo«4^^^| 
^^ be^. . /^^H 

^^^ Of the substances in commerce usually considered as amjrl^^^H 

^^H ous, SaUp, according to the analysis of Cavenlou, ought oo^^^l 
^^F be accounted such. It yields a considerable quantity of man^^l 
' to cold water ; and the properties of this portion, both when.<fi5*-- 

solved and when dried by evaporation, are almost precisely ths 
same with those of gwn. The residue, after the action of i " 
-water, is a tremulous, jelly-like mass, which, when treated i 
boiling water, enlarges in volume, but imparts only a small q 
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tity of matter to the water. This solution ia turned blue on the 
addition of iodine, and in a few hours the ioduret of fecula falls 
down. Hence, salep containsjiada, but only in very minute pro- 
portion. The jelly-like masa, remaining after the actioo of bwl- 
ing water, is of course insoluble in that fluid under any c 
stances; it ie very soluble in hydrochloric acid, and yields ox- 
alic acid when treated with nitric acid. It is therefore the princi- 
ple discovered by Bucholz, and known by the name of Basaorine. 
This analysis shews that salep is not an amylaceous matter, but 
is closely allied to gum tragacanth, which, according to Bucholz, 
consists almost entirely of gum and bassorine. 

Sago when treated with successive portions of cold water, and 
then with boiling water, is almost entirely dissolved, and appears 
therefore to be homogeneous. Cold water takes up a large 
quantity of it, and forms a transparent mucilaginous fluid, which 
becomes intensely blue on the addition "of iodine. As fecula, in 
its characteristic state, is insoluble in water, and as no other sub- 
stance strikes a blue colour with iodine, Caventou infers, that sago 
is modified fecula, tlie modification consisting in the amylaceous 
substance, (which, according to the process followed in the West 
Indies for procuring it, must be insoluble in water, and therefore 
true fecula), being converted by drying or roasting into amidine. 

Tapioca when treated with cold water, rapidly yields a por- 
tion to it, and, after several successive macerations, it is entirely 
dissolved, without the aid of heat. All these fluids of macera- 
tion strike a strong blue colour with iodine. Tapioca, therefore, 
is closely allied in nature to sago, and, like it, is fecula modified 
by roasting, or amidinc. 

Arrcnv-root must be dried without heat ; for, like the fecula of 
wheat and the potato, it is insoluble in cold water, with the ex- 
ception of a mere trace of gummy matter, which it parts with;; 
and it forms a paste when heated in water to near the ' 

Several remarks are added to this paper of Cl 
opinions of another French experimenter, M. Ri 
lieves he has discovered, by microscopical obaer 
grains of fecula are composed of a membrsnoui^ 
gum. Caventou considers this notion lobe viki 
de CMmie el de Pky/iique, Avril 1886, 




_ , . S. On tlie colouring principle of the Blood. 

In 18S5, (he medical faculty of Gotlicgen decided their 
prize-question on the Nature of the Colouring Principle of the 
Blood, in favour of the thesis of Dr Fredesrick EngelliarL His 
experiments are very interesting, and establish sattsfacttHily 
some disputed points with regard to the composition of the blood; 
^^^ bat we cannot go altogether along with him in considering that 
^^L he has determined tlie colouring principle to con^st of a cran- 
^^f pound of iron. 

^^H Two doctrines prevail at present among chemists and phy^ 

ologists as to the cause of the colour of the blood. Tlie oldest 
o{nnion is that it depends un iron ; and this opinion is believed U> 
derive support particularly from the late analytic inquiries of 
Berzelius, who found a notable quantity of iron in tlie co- 
louring particles, namely about 0.5 per cent. Others main- 
tain the doctrine first proposed by Dr Wells, that the colour 
is owing to a peculiar arrangement of tlie animal principles, in. 
dependently of the presence of iron ; and their opinion receives 
confirmation from the unsuccessful attempts of Vauquelin and 
Brande to detect iron in the quantity in which it is represented 
by Berzehus to exist. 

These contradictory statements and ideas being held in v'kvi, 
Dr Engelharl proceeded to ascerUun, in the first place, the cha- 
racters of the pure colouring matter of the blood, and, secondly, 
the relation which the three great principles of the blood bear to 
one another, as to the quantity of iron they contmn. 1. A prdi^ 
minary object of investigation under the first head, was to separata 
the colouring matter in a state of purity. This he succeeded 
in doing by a new and very simple process ; but, although (he 
colouring particles certainly appear to be procured by his n^ 
thod in a state of perfect purity, it is equally certain that this 
object is not gained widioutsonie change being wrought upon 
l^^ their properties. He first separated them by the method nf 
^^L Bcrzclius, in wliich state, however, they are still mixed with a 
^^H little serum. Having found that serum when much dih*< 
^^H not coagulated by heat, while, as Berzeliu^ formerh 
^^H the colouring particles are coagulated even i 
^^V Julion, he dissolved the impute \iariicles in 
^^H water, and then raised \\vc vcm^jctB-Uwc iVv: ^ 
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Greyish-browD flocculi were thus spparatcd ; and a muddy 
colourless fluid rcmaioed, in which phosphoric acid and corrol 
sive sublimate demonstrated the presence of serum. The WC- 
cipitate, when collected on a filter and well washed, and half 
dried, recovers its red colour, particularly when viewed by 
traiiEmitted light, When entirely dry it appears black, btit whi^ 
a thin slice is held between the eye and the light, the colour ia 
garnet red. In this state it is hard, not easily broken, and has 
a shining fracture. It consists of the colouring particles Ja a 
state of perfect purity, but modified by heat. 

In this state, the colouring matter of the blwKl is insoluble in 
hot or cold water, or in ether, and yields only a little fatty matter 
to alcohol. Sulphuric, hydrochloric and phosphatic adds dissolve 
apart, and form brownish-red solutions; nitric acid also dissolves 
a part, but the solution is muddy, and the residue is likewise al- 
tered in colour ; phosphoric acid has no effect any more than on 
the colouring matter tn its ordinary impure unmodified condi- 
tion : acetic, citric, oxalic, and tartaric acids dissolve a little 
with the aid of heat. The alkalis, with the aid of gentle heat, 
dissolve it rapidly and completely, and form deep blood-red solu- 
tions, which yield greyish brown flocculi when neutralized ; the 
carbonated alkalies have httle effect. 

The colouring particles, when not modified by the foregoing 
process, but simply separated from the serum as much as posa- 
ble by Berzelius's method, are variously acted on by the gases. 
Agitation in air makes them scarlet-rod ; and thiR cliimge is pro- 
duced even after arterial blood has become dark by standing in 
repose, nay, even also after it has begun to decay, In hydro- 
gen, carbonic acid, nitrt^n, nitrous oxide, oleltant, or sulphu- 
retted hydrogen gas, the colour, on the contrary, l>oconies dark- 
er, if it is chao)^ at all. A stream of nitric oxide transmitted 
through a diluted edution in water, makes it brown, and subse- 
quently eauMf'Mblinixatioti. Sulphuretted hydrogen, in the 
■:ame way, iMKIofr '■livt-irvtcn ; sulphuraus at^d, brown; and 
rhlorine 6nt HiAL mn, then dirty greon, next grey, and 

) .. u— _ • j III colourless precipitate falls down, 

iclude tlie first (Wft of (he imjuiry. 
presence of iron iiv tVie •joVwcw.-t 



I 





Engelhart on the 
matter and other principles. If, as Bcrzelius says, iron existi 
in the colouring particles in notable quantity, and not any where 
else, Dr Engelhart conceives the presumption to be, that it is the 
foundation of the red colour of the blood. If, on the other hand, 
as Brande and Vauquelin insist, there ia much less iron in the 
colouring particles than Berzelius maintains, and not more than 
m ikejibrine and serum, the colour cannot be owing to tlie pre- 
sence of that metal. 

The pure modified colouring matter, wlien charred in a cru- 
cible, had a metallic lustre, and was attracted by the magnet; 
and when the charred matter was incinerated, it acquired a yel- 
low colour, was almost entirely soluble in hydrochloric add^' 
and then exhibited, with the ordinary re-agents, all the cbaractert 
of the hydrochloratc of iron. 

The pure serum and fibrine, when dried and charred, had 
not a metallic lustre, and were not attracted by the magnet; 
and, when incinerated, gave a white powder, which, although 
soluble in hydrochloric acid, evidently did not contain a trace of 
iron. The only kind of blood which can be used for these ex- 
periments is human blood, or that of the horse ; the blood of 
the sow, sheep, ox, or turkey, does not yield a serum free from 
colouring particles. If care be taken to avoid tliat fallacy, 
^^^ore, it is found that iron exists in the colouring particles 
cnly. 
" Chemists have hitherto succeeded in detecting iron in the 
Uood, only by the procesa of incineration. But Dr Engelhart 
has at length discovered a method of separating it in the h'umid' 
way ; and the result of his analysis gives the same proportJoii 
as that formerly determined by Berzelius. His method is, by 
transmitting a stream of chlorine through a solution of the un- 
modified particles, or through water containing the purer mo35- 
fied colouring matter in suspension. It has been already statefl^ 
that, in this way, a white precipitate and colourless fluic( ai^" 
procured. The fluid after being filtered evidently Ccmlains 
iron in the stale of a peroxide*. Two methods were ^- 
ployed for discovering its quantity. In one process, he threw: 
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down the oxide njth ammonia, redissolved it in hydrochloric 
acid, and threw it dovm again with carbonate of soda. In the 
other process he first threw it down with hydrosulphtiret of po- 
tass, then dissolved it in nitric acid, and threw it down again 
with carbonate of soda. The precipitate, when dried, weighed, 
iaoneca.se, j^Vss) ^^<1 in ^'i^ '^''■^ idVsv'^'^ the pure colour- 
ing matter employed ; a result which accords very nearly with 
that of Bcrzelius. 

It is unnecessary to mention that serum and fibrine treated 
in the same way did not jdeld any iron. But it is an interest- 
ing fact, which the author tliinks will apply to most of the ani- 
mal fluids and soft solids, aiid consequently facilitate ^their ana- 
lysis, that cidorine separates oil the^j;fd principUa frtmi the in- 
soluble animal matter which it throws down ; for the precipitate 
is entirely dissipated by incineration. . 

The paper concludes with some arguments &om his expe^ 
raents, in support of the opinion, that the colour of the blood is 
owing to iron. The amount of them is, that iron is an essential 
part of the colouring particles, while theother principles, the serum 
and fibrin, which are colourless, but resemble the colouring 
particles very closely in other respects, contain no iron ; and tliat 
this metal, in ail its known combinations, is coloured when oxida- 
ted, has a great tendency to assume tinta of red, and in some com- 
pounds (such as the sulpho-cyanate, and a variety of silicious ore) 
has almost exactly the colour of the blood. This exposition 
may constitute a presumptive argument, but nothing more. 
For, in the first place, it is not yet proved that the iron in the 
blood is oxidated, still less that it exists in tlie form of a per- 
oxide, in which state alone it inijiarts a red tint to compounds 
into whose composition it enters ; and, soctmdly, granting that it 
is peroxidatiid, there is no analogous fact to authorise the belief, 
that so minute a proportiou as a SOOth part of oxide of iron ™" 
give to a. compound so deep a tint as that possessed 
blopd. — Kastner's Archiv Jur die gesammte Natwr 
cember 1825. 

8. On Arsenic, Us Oxides, and Sulphimts, hy M. 
M. Guibourt of Paris has lately endeavoured to 
of the disputeil points in the physical uud chi'i: 
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arsenic and its compounds; aad lias succeeded in explaicing so 
far some uf tlie anomalies and diserepancies which the invesdga- 
tiwis of previous experimenters have presented. 

According to Bei^mannj the apeafic gravity of metallic arsc- 
mc, when melted, is 8.3D8, but in its native state only 5.7G3. M. 
Guibourt found, that small portions of the latter had a specific 
gravity of 5.789 ; but larger fragments, in consequence of the 
interstices between the conglomerated crystals, did not exceed 
4.166. lie f^led in several attempts to fuse it under pressure, 
and was deterred from repeating them by a formidable explosion. 
But he found the weight of several fragments, which were agglu- 
tinated by heat, to be 5.959. 

The oxide of arsenic, though it has been examined by mau)' 
able chemists, still presents some obscurities in regard both W 
its physical and its tlicmical properties. Guibourt has found, 
that the discrepancies among former experimenters may be partly 
reconciled by a difference in property which exists between the 
oxide in its transparent, fresh-prepared state, and in that more 
common opaque form, which it assumes after being long kept. 
Transparent specimens, he finds, have a specific gravity of 
3.7385 ; the opaque varieties ore somewhat hghter, being 3.69^. 
He has never been able to observe any specimen with the high 
specific gravity of 5.0 assigned by Beiginann. His results agree 
with those of our countryman Dr Ure, who found the specific 
gravity to vary from 3.728 toS.730. Very opposite statements 
have been made with respect to its solubility. The most accu- 
rate, however, have been generally considered to be those of 
Klaprotli ; who found that a hundred parta of water dissolve a 
quarter of a part at a mean temperature, 7.77 parts at the bwl- 
ing temperature, and retain 3 of these on cooling. Guibourt finds, 
that the transparent oxide is less soluble than the opaque va- 
riety. Of the former 100 parts of temperate water dissolve 
nearly one part ; and 100 parts of boiling water take up 9,()8 
parts, and retain 1| on cooling. Of the opaque variety 100 
parts of water dissolve IJ at a mean temperature, 11.47 at the 
boiling temperature, and retain 2.9 on cooling. Clicmists are 
as little agreed regarding the effects of its solutitms on vegetable 
colour. Guibourt bas remarked, that the transparent variety 
reddens litmus faintly, bat that the opaque variety restores its 
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colour to blue, when previously reddened by an acid*. The cause 
of these differences has not been examined with sufficient care, 
and Giiiboiirt leaves it unsettled. He says it takes place in 
consequence of the contact of the air ; but ihe accuracy of this 
opinion may be questioned. He has remarked, that it is brought 
about very rapidly by treating the transpai'ent variety with am- 
monia ; but he draws no conclusions from the fact. 

As to the compounds of sulphur with arsenic, the latest mi- 
nute researches, those of Berzelius and of Laugier, seemed lo 
show, that, contrary to the opinion of Proust, the native and ar- 
tificial sulphurets differ in do essential particular from one ano-' 
ther, and tiiat none of them contain oxigcn. ^Vhence doea it 
happen, then, says Guibourt, that, according to the observationa 
of Hoffmaim, and the late experiments of Renault, the native 
sulphurets, orpimeut and realgar, as well as the sulphuretpnj- 
cured by transmitting sulphuretted hydrogen through a scJu- 
Uon of oxide of arsenic, are not poisonous, while the sublimed 
orpiment, and even the artificial realgar, prepared by melting 
together metallic arsenic and an excess of sulphur, are exceed- 
ingly deleterious ? It depends, he says, on the artificial sulphu- 
rets always containing some o\.ide of arsenic intermingled. The 
artificial realgar contains \i per cent. ; the artificial orpiment so 
much as 40 per cent. This last fact we can confirm by our own 
experience ; in fact, we have seen fine tetrahedral pyramids of 
the oxide on the inside of the cakes sometimes sold in the shops. 
M. Guibourt is wrong, however, in supposing that the native sul- 
phurets are not poisonous. Renault, it is true, found them 
to be much inferior to the oxide and other soluble compounds 
of arsenic, in their effects on the animal system. But instances 
are to be found in the Acta Germanira, of poisoning with real- 
gar, and M. PeUetan informed him, after the composition of his 
paper, that he had known an instance of poisoniug with natural 
orpiment. In consequence of llie opinion expressed by Guibourt, 
Professor Orfila has related, in an ulterior number of the Journal 
de Chimie Medicale, some experiments he has made expressly with 
tbe native sulphurets, and with thai procured by transmitting sul- 
phuretted hydrogen through a solution of the oxide ; and it ap 

" Our eicperience is at variance with that of the suthor ; a aolntirai ol 
oj)aque oside faintly reililens lltmiiH, an'l reatorcn reiideiiifl lilm 
fcctij. _ 
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pears,tliatallofthem, when introduced into tliestomachiorappJial 
to wounds, in the quantity of forty or sixty grains, kill dogs in 
two, three, or six days, and cause the same symptoms as tbe 
oxide. — Journal de Ckimie Midicale, Fevrier, Mars et Jvrii. 
1836. 

i. Preparatwn of Ckloruk of Lime. 
This substance, it is well known, was recommended not long 
ago by M. Labarraqoe, a pharmaden of Paris, for deatroymg 
the odour of putrefying animal and vegetable matters, and tlie 
exhalations in apartments crowded with the sick ; and it has 
been found to answer his expectations so completely, that tht 
French Government have given every possible publicity to tlie 
process, and have advised its introduction into alt hospitals and 
lazarettos. The mode of preparing it is well enough known to clie- 
mists; but as several experimenters have not procured the effects 
assigned by the discoverer, and by the official persons appointed lo 
inquire into the accuracy of his statements, and as for this and other 
obvious reasons, it is a preparation liable to considerable v». 
riety, M. Labarraque has publislied the following process for 
making it of uniform strength and composition. To prepare 
the dry chloride for store, he recommends that a twentieth part 
of muriate of soda be mixed with the quicklime, after it is eom-- 
pletely slaked, and that the mixture be put into deep eardint 
pots, and the gas transmitted through it from a retort contrfnv' 
ing the usual ingredients, in the proportion of 576 parts of nrti 
riate of soda, and iA& of oxide of manganese- The quantity of" 
acid required to decompose this quantity is 576 parts, diftDWir- 
with 448 of water; and the acid is to be introduced into Ihfri'il' 
tort in successive portions, by means of the double benf Wbtjr 
To prepare the solution, which may be more convenient fVtr'f)^ 
pitais and other places where it is used doily, he lecomineiidc <r' 
pound and a half of slaked lime to be mixed with forty pMAUfe" 
of water, containing half a pound of muriate of soda in soIotuMl'' 
The lube from the retort is to be plunged nearly to the bolVdtfl 
of the vessel which contains the milk of lime ; and the mixtiu^' 
is to be stirred with a wooden agitator till it is saturated. TS 
this state it is too strong for use ; and may be diluted accordhw 
to the purpose to which it is to be applied •- In this counUr 

,_j, ■ Journal de Chimie MMie»le, Avril 1825. 
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the trouble of preparation may be saved by those who can pro- 
core the chloride of lime, as prejMired by our chemical manufac- 
turers, particularly by Mr Tennant of Grlasgow, who has suc- 
ceeded in saturating the lime completely, so as to fonn a true 
bi-chloride. 

5. On tJie Detection of Araen'w. 

In the number of the Edinburg^i Philosopliical Journal, 
vol. xi, p. 389) we gave on account of a paper by Dr Chriedsoa 
erf this University, showing the insutliciency of the existing 
proceeGes for detecting small quantities of arsenic in mixed ani- 
mal and vegetable fluids, and pointing out a new method, by 
which no small a quantity as a quarter of a grdn might be pn>. 
cui-ed in ita metallic state from the most complex mixtures. 
The second volume of the Medico- Chirurgical Transacticus jif 
Edinburgh, publislied a few months ago, contains another piqi^ 
by the same gentleman on the diemical and !<ymptomatolc^ical 
evidence of poisoning with arsenic ; and from this it appears 
that he lias itpplied the proposed process to two medico-legal 
caaes, one of suicide, tlie other of murder ; that he was success- 
ful in both instances; and that the process is one even of m^ch 
greater delicacy than was all^^ in his original paper on the 
subject. In one case, a portion of the contents of the stom#u<h» 
in which the iirst inspectors had failed to detect the poison, was 
transmitted by order of the authonties from u distant part of 
the country, and arsenic was iliscovered t» the amount of u Iwcii' 
#«^part of agrain. Intheothei'casc, which Dr Christison liim^ 
sfil£examinedsoon after interment, BiMiitaJi/leentk purtof a grain 
was detected in die contents and texture together of tlic »i(oinacli. 

for detecting the precise iwMra {)£ rthe metallic crust, when 
its qu»itity is loo minute fori 'lyatcal characters Ut be un- 
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mccessivelj iu the form of sulphiiret, metal, and oxide ; and 
he discards the fluid tests for liquid mixtures entirely, excqA 
as trial tests. Both he himself and Dr Tum^- have sftti^ed 
themEelvea, that the physical characters of the metal and oxide^ 
when successively formed in a small tube by reduction and sub- 
sequent oxidation, may be determined accurately witb a htn- 
drcdih part of a grain. This is a degree of delicacy which, 
conaidering that decisive evidence is required, is not equalled 
«ven by the hquid testa. 

In the Annals of Philosophy for last July, Dr Cbristison has 
replied to some comments which Mr PhilUps bad made Dof 
long before on his paper. As Mr Phillips' criticisms ref»reJ 
only to a defence of his process for decolorizing coloured ar- 
seoiciil fluids by animal cJiarcoal, ^id Dr Christison states^ in 
his rejdy, that lie considers the necessity of that process to be 
oompletely superseded by the equal, if not superior delicacy, 
and universal applicability, of his own, it is unnecessary to s^ 
any thing fartlier of the dispute, than that Mr Pliillips^ pKiQGW 
certainly appears hable to material fallacies, although Gt Chris- 
tison, from mismiderstanding Ids directirais, bad somewhat ex- 
aggerated one of them. 

The Journal de Pharmacie for last April likewise cont4ins 
some comments on Dr Christison's paper by M. Dublauc of 
Paris. It is evident that the writer has wholly misunderstood 
the character of the paper he criticises, and is utterly igoorsot 
both of the grounds on which Dr Christison objects to the mt- 
cesses of Rose, Bapp and OHila, and of the circumatan(^^||i 
which is founded the proof of the delicacy and universal sg^ 
cability of his own. Nor indeed is this to be wc»idcred fA,M 
M. Dublanc has consulted, not the original paper, but eoofe 
garbled extract in a German Journal. 

6. On Cqfeme. 
n 1821, M. Robiquet of Paris published an elaborate analy- 
sis of the coffee-bean, in which he announced the existence of ,11 
new v^etable principle of a crystalline nature. This princ^ile, 
which was denominated Cafeine, has been since examined by M. 
Pelletier, and M. Garot. Botli of these experimenters have con- 
firmed completely the researches of Robiquet, regarding the cba- 
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ractera of the principle, and tlie metliod of preparing it. M. 
Garot, Iiowever, haa recommended a new process for procuring 
it, which consists in exhausting the unhumt bean, by successive 
infiisions in boiling water ; throwing down a quantity of colour- 
ing and fatty matter from the filtered infusions, by the acetate of 
lead ; removing the excess of lead by a stream of sulphuretted 
hydrogen ; saturating the free acid with ammonia ; and evaporat- 
ing the remaining liquid with a gentle heat. Long silky crys- 
tals are thus procured, which are the cafeine in a state of impu- 
rity, and which may be got quite pure, by a second solution and 
crystallisation. The researches of Pelletier were directed chiefly 
to determine whether this principle Js of an alkaline nature; b&- 
cnuse certain circumstances had led him to imagine, that its dis- 
coverer was mistaken in denying to it alkaline properties. The 
result has been, that M. Robiquet's views are substantiated ; for 
cafeine dissolves in acids without neutralising them, crystallises 
in a state of purity A'om the diluted acids, and does not affect the 
vegetable colours. It must therefore be arranged with the class 
of principles, of which narcotine, one of the principles of opium, 
is the most remarkable and best known. 

The most interesting fact contained in the researches of Pdle- 
tier regards the composition of cafeine. It contains the largest 
quantity of azote of all the vegetable principles hitlierto ana- 
lysed ; and contains more than even any animal principle, urea 
and uric acid excepted. It is composed of 46.31 carbon, 27.14 
O^itigen, 4.81 hydrogen, and 31.5i azote. Although so highly 
ttzotised, it is, like urea and uric acid, by no means prone to pu- 
trefaction, — a fact which accords with a general law pointed out 
by Robiquet, that azotised principles of the organic kingdoms, 
although, in general, very liable to decay, are not so, if they are 
crystallised. — Journal de Pharmacie, Avril 1636. 

7. Analysis of the Soot qfihx Bryaf^ ' 
The root of the bryony possesses propertiei 
animal economy, which renders it an object o 
the chemist. It is one of the most powerl 
acrids,— of that order of poisons whose pronui 
power of producing diffuse inflammation, to \ 
are applied. Accordingly, it has been CX^Q) 
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mista, namely, by Vauquelin, Braudes, and Feimlmber ; but the 
most complete analysis hitherto made, ia one by M. Duloogitf 
Astafort, related in the Journal de Phanuacie. He has found 
it to consist of a large quantity of fecula, a small qiianHty of 
fatty matter, resin, and vegetable albiuiien ; some gum, a consi- 
derable proportion of submalate of lime, a little carbooatejcf 
lime, some other salts in minute quantity, and a bitter matter, 
possessing peculiar chemical properties, and endowed with all 
the poisonous qualities of the root. 

ITiis bitter principle is rantained in the juice, so that tifie fe- 
cula may be separated from it entirely by the usual proceiB. 
The fecula, when properly washed, possesses all the properdra 
of that procured from the different kinds of grains ; and, «>Q3b- 
quently, as the quantity is large, and the roots are of enormous 
size, compared to the stem (being often a foot long, andlhreeor 
four inelies in diameter), M. Dulong thinks that the extracdon 
of the fecula may be made a subject of profit, at least in years 
of scarcity. The bitter principle is solid, soft, and a, little jrut 
Cous, 'excessively bitter, soluble in water and in alcuhaL|b>4 
quite insoluble in sulphuric ether ; and its solutions havepo ac- 
tion on the vegetable colours. Its aqueous solution i^ pred|H- 
tated by infusion of galls, subacetate of lead, proto-nitrate of 
mercury, nitrate of silver, and hydrochlorate of gold. Acf^te 
of lead, nitrate of lead, proto-hydrochlorate of tin, and tartar 
emetic, have no effect on it. The acids dissolve, and alter it, 
rendering it insoluble in water. The concentrated sulphuric 
acid forms with it a rich green, nitric acid a golden-yellow, and 
hydrochloric acid a reddish-brown fluid ; and the affusion uf 
water throws down precipitates possessing the colour of each solu- 
tion. In its general properties M. Dulong considers it a^ (Josdj 
allied to the coloquiniiiie, a resinoid matter, which is procured 
from another of the same order of poisons, the colocynth, an4 
which, like the bitter principle of bryony, concentrates in itsdf 
the whole qualities of the raw material. — Journal de Pharaiade^ 



7. General Treussart on the preparation of Hydraulic CemeiOi. 

General Treussart, referring to some obscr\'ations puSMied 

at St Petersburg in 1822 by M. Raucourt, and to someWp^ 




Treussart tmJ 

meats of his own, related in a late number of the Memorial de 
TOffider de Gfn'ie, states, that he has since then established ail 
important fact, which he had previously been led by Ilaucourt's 
remarks to anticipate, with regard to the preparation of artilicia] 
pozzolan mortar, or hydraulic cement : namely, that t)ie accesH 
of air, during tlie calcination of the argillaceous cement, is of 
great consequence to the tenacity of the mortar, and the quick- 
ness with which it hardens. He first refers to his former expe- 
riments (which we have not yet seen) as proving, that, ccmtrary 
to what is generally supposed, neither the oxide of iron, nor that 
of manganese, nor magnesia, can communicate to lime the pro- 
perty of liardening under water. He then observes, that, on 
calcining an argillaceous eartli, procured near Frankfort (and 
consisting of silica ami alumina, a 66th part of magnesia, and b 
trace of iron), and mixing it with half its wdghtof lime to form 
a mortar, he found, that, if it had been calcined under free ex- 
posure to the air, it hardened under water in two or three days, 
and at the end of a year required a weight varying from 390 
to 530 pounds to break it ; while, if the clay had been calcined 
out of reach of tlie air, the mortar took thirty days to hardni, 
and broke with a weight of 40 or SO pounds. Analogous re- 
sults were obtained with a clay from Holzheim, near Straaburg ; 
and in this instance he also found that it was useful to mix a 
50th part of lime with it before calcination. It is not easy to 
account for these differences ; hut the General himself is dispos- 
ed to ascribe them to the absorption of oxigcn by the alumina. 
In proof of this, he mentions, that the name difference is ohtery. 
ed, if, instead of impure clay and lime, the purest alumina, and 
the lime of white marble, lie employed. The alumina, whm 
caidned under a current of air, makes a mortar which liardeiu 
gooner, and is much stronger than when the calcination i» 
ducted in a close furnace. Another fact in auppnrt of I 
jecture is, that alumina, when calcined in the air^ 
more easily in sulphuric add. The results c{ hJa 
vestigations arc, that the clay to be choncn for tbf 
dnudic mortars shtmld contain a little lime : that it 
caldned under exposure to a current of nir, rontrf' 
to the nature of the furnace ; that, afi^ being nc 
powder, it ihould be mixed with pome of lime id j. 
«f one of the alter to two, or two and s-baif^j 
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that the mortar should be kept for ten or twelve hours befora it 
is used, in order to acquire a certain degree of consistence ; tad 
that it may be perfectly relied on, if, by a preliminary trial, it is 
found to harden in three or four days; hia experience havjog 
invariably shewn that the mortars which harden soonest, are also 
the most tet\aG\o\xs.—Annales de ChimU et de Physique, Mart 



9. On a New Method of Purifying Crystals ; by M. Bo- 

BINET. 

Every practical chemist knows how difficult it often ia, pirU- 
cularly in the analysis of organic substances, to clear away from 
crystalline products the mother water, and other heterogeneous 
matters, which collect in their interstices. When the crystals 
are very fine, and still more when they are soluble in the ordi- 
nary menstruums, it is sometiincs impossible to clear them, al- 
though perfectly pure, by any other method than repealetl 
crystallization and digestion with animal charcoal ; both of 
which processes are troublesome, and occasion considerable loss. 
M. Rohinet has pi-oposed a new and very simple method, which 
was suggested to him, in consequence of observing that, when a 
pared of crystals came into contact with the mouth of the pi- 
pette during the act of suction, they were instandy and perfectly 
cleaned. The process depends on the transnussion of a current 
of air through the crystals. He has suggested various forms of 
apparatus for the purpose. The simplest consists of a double- 
mouthed bottle, witii a funnel in one mouth, and a bent tube in 
the other ; the lower opening of the funnel being obstructed by 
a ball of cotton-wool, and the crystals placed above the cotton. 
On sucking the air through the crystals by a bent tube, th^ are 
cleaned in a few seconds ; and, if necessary, the operation may 
be repeated after previously introducing a httle water intji the 
funnel. A convenient way of constructing the apparatus so as 
to work of itself, is to make the second tube reach the bottom 
of the bottle with one limb, and with the other a vessel of Wa- 
ter situated on a lower level. The whole bottle and tube being 
filled with water, the funnel is to be introduced, and t)ie water 
then allowed to run oif by the syphon. On the large scale a 
more suitable apparatus ivill be a tube from a steam4xHter, by 
which the bottle may be filled with steam from time to- 
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Xbe eteani cominunicatioii being shut off, and tlie steam in the 
hottle condensed, the stream of air will immediately carry 
tiirough with it the whole of the mother water from the niost 
atlky crystals.— Vcwrno^ de Chimie Medicaie, Fevrier 18S6. 

lb. Repetition of the Comparison of the Rale of the Mercurial 
and Spirit Tlurmovteter. 
Dr Wildt of Hanover has made a new set of experiments for 
aecertaioing the real indications of the spirit thermometer, 
chiefly with a \-iew to the employment of that instrument in the 
Btgister Thermometer of Rutherford. Hia rcsidts, whicli are 
efoted belowj do not diifer materially from those of Deluc. The 
ciiservations are made at intcn'als of five degrees of R^umur's 
scala 
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328 Dr Adam mt Ike Ciconia Argala, or Jdfutant Bird. 
cd upon, and at the same time less studied, than the subject of 
the following description. We are all familiar with the appear- 
ance of the Adjutant bird, and knov something of its habils: 
its astonishing voracity, for instance, is a frequent topic of con- 
versation i and the singular orange-coloured bag depending frtBB 
the neck, while il gives a peculiarity to its expression that can- 
not fdl to attract attention, tias also furnished abundant matter 
of speculation as to the purposes which it serves in the econtan^ 
of the animal. Of these, however, we are yet entirely ignorant ; 
nor does it appear that we are much better informed regarding 
its general internal structure. 

Jil^utant Bird, Gigantic Stork, Ciconia Argala, HuTgeela. 
— One of the largest of the storks, whose general character is 
formed by his great size, enormous bill, bare head and neck, 
long linfbs, and, above all, by a peculiar solemnity in his gait 
and general denieanuur, that renders the appearance of the bird 
extremely striking and interesting. He measures from the 
crown of the head to the foot five feet two inches, and his other 
dimensions are proper tionahly great i across the body, from the 
tip of one wing to that of the other, seven feet ; length of body, 
from junction of the neck to the vent, two feet; hreadth oue; 
bill in length, sbiteen inches ; at its broadest part two incliee i 
legs two feel and a half General colour of plumage, black ot 
slato-blue ; n few of the small feathers surrounding the tower 
part of the neck, white, and those of the belly and the under 
part of the wings ; the larger wing-covertB blackish or bluish 
grey; all the others slate-blue, as mentioned. Tailsliort; bill 
strong, homy, almost bony, sharp at the edges, broad at tJic 
base, stratglit and tapering towards the point; inferior man- 
dible composed of two sides, joined by a membrane not ca]>able 
of much dilatation ; nostrils, a slit at the tiasc of the bill, which 
is common to both, and passes directly through ; head the siz« 
of the base of the bill, by which it appears in a great measure 
to he formed, and ihe one merely a continuation of the other.;, 
head hare (excepting a little soft long hair at tlie back part), 
and scurfy ; iris white. The bareness of the head, and white 
iris, combined with the other peculiarities, gives this bird an un- 
commonly grave aspect; aiitl in his whole depression, hut paD.> 
ticularty that of the eye, he resembles very much a kindred. 
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giant among quadrupeds, the elephant. Legs long and strong ; ^H 

tirefulth at the largest diameter three inches six tenths. Feet H 
walkers eomposed of three toea liefore, and one behind, the 
outermost having five joints, the second^four, the third three, and 

the posterior two ; claws short, strong, blunt ; the colour of the ^ 

neck, and hag depending from it, a bright orange (Dutch ^H 

orange, Werner). The hag, which constitutes one of the prin- ^H 

cipal characters of this bird, is not directly connected with the ^H 

gullet nor the trachea, but enters by a small aperture into the ^H 

left side of the pharynK or mouth, and is evidently not intended ^H 
as a receptacle for food, It is composed of two coats, an inner 
membranous one, and the outer orange-coloured skin : within 
this bag nothing is found but ^r and saliva. The gullet is 

ample, and folded into many longitudinal plicEe, increasing in ^H 

number and size as they approach the cardiac orilice. The sto- ^H 

raach is very large, compared with the size of the other viscera, ^H 
and fiits up the whole of the abdomen from the ribs to the vent ; 
it is seen immediately on laying open the cavity, in the shape of 
an urinal, and covered with ii fatty membrane. The stomach 

consif'ts of two parts, which, from their structure, appear to per- ^H 

Ibrm sepiu^te functions. The upper portion is of a glandular ^H 

structure i the lower muscular. The former is small, compared ^H 

with the latter, very narrow, and of an oblong figure. Inte- ^H 

riorly it is furnished with a glandular apparatus, similar to what ^H 

I have observed in some other fowls : a small contraction marks ^^| 

the division between these two, and from this line the structure ^H 

becomes very different, feeling harder to the finger, and con- ^H 

sisting of muscle and tendon of great thickness at some pmnts. ^^H 

The tendon is in the centre of the flattened circle, and the ^H 

muscle sweeps all round the mai^n. The stomach in the spe- ^H 

cimen was distended with earth, hair, and bone* TIh- irni is n ^H 

narrow tube of considcmhlc length, lying '" ^^k 

the stomach, and occupying but n *mBll p< ^| 

vity. The liver of a dirty ttrick edimir, ^H 

from those of other fowls wflioll ' Hv ^^| 

heart of r proportional si^e, sod n ^^| 

The specimen from which <> ^^H 
killed by mc on the banks of ' t^^^^ 
a full grown male Irird- .^^ ^^^^^^^^^^^H 
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Having had greater opportuDilJes of observing the liabils of 
this bird since the foregoing description was drawn up, I ahall 
here add a few remarks, which, it is hoped, may throw light on 
Borne of the peculiarities alhided to. In the first place, the 
orange-coloured bag forming so prominent an appendage of the 
neck, dissection reveals to us, contains merely air and saliva; 
and the latter, in all the instances which I have examined, 
has been so trifling in quantity, that its presence could only be 
regarded as accidental, having accumulated in all probability id 
that situation from the mere effect of gravity, after lubric&ting 
the pharynx and mouth. Besides, the structure of the bag does 
not resemble that of a secreting organ. It is aJsa quite erideaC, 
from the smallness of the aperture communicating nith the 
mouth, that it cannot serve as a receptacle for food, at least of 
such massive and solid materials as we know constitute the food 
of the Adjutant bird. In what, then, it may be asked, consists 
its use F If it perform any funciJon, I sliould concave it to act 
merely as an air-vessel, to be employed as occasion required, ei- 
ther in sustaining the bird in his elevated aerial fiights, or en- 
abling him to bo more daring in the water in the search after 
his prey. At first sight, such an apparatus may appear super- 
fluous; but on an attentive consideration of the subject, we shall 
be disposed, I think, to regard it in the light rather uf a, wise 
providon of nature, adapted to the peculiar circumstances of the 
bird. In order to explain this, it will be necessary to bear in 
mind, that the Jfttrgeela, though domesticated in a great mea- 
sure among ourselves, is originally an inhabitant of the forest apd 
marsh, whither these birds yet resort annually, for the purpose.of 
breeding, and rearing their young. Their periodical disappear- 
ance during the hot and dry months, it may be presumed, has 
this object in view ; and there can be little doubt in that season 
they retire to the depllis of the Sundurbunds, where they con- 
gregate (qurtre build in trees ?) like their congener, the Heron, in 
more temperate regions. Their natural food in that situation, 
consisting of reptiles and amphibia of every description, they mu&t 
be necessitated, in quest of it, to enter the jeels (lakes) ^nd 
marshes, while, from the structure of their limbs, they are not 
endowed with the capacity of swimming \ and their bulky and 
ponderous beak must operate greatly to thcb disadvantage as 
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waders, compared with many other individuals of the same 
tribe. To overcome these difficulties, then, may not the trird 
have the power of distending the bag with tar, so as to counter- 
act the weight of its enormous bill, and thus be enabled to pro- 
cure food, in situations wliere it would otherwise be umittajn- 
able P In a communication lately received from a fiiend, this 
view of the subject appears to be confirmed by what lie himself 
was an eye-witness of An Adjulmit bird was observed seelc- 
ing its prey in a large piece of water, and wading till it reached 
to 8o great a distance from the shore, lliat it attracted his atten- 
tion, as he conceived the depth at that spot to exceed the per- 
pendicular dimensions of the limbs and body united. He had 
the cuiiosity to inquire into the fact, and ascertained that the 
bird had actually advanced into the water beyond its depth. 
The conclusion which be drew from the circumstance was simi- 
lar to what I have now proposed, namely, that the hag had 
acted as an air-vessel, and supported the hird where, without 
such assistance, it must have unavoidably been submerged and 
jrerished. 

The other idea, that this appendage may perform a similar 
office in the ethereal element, naturally suggests itself, when we 
consider the anatomical structure of the parts, and compare it 
with the extraordinary elevation to which these birds are known 
to soar, and the great length of ume they fretjuently remain on 
wing in the higher regions of the atmosphere. When the dense 
vapours of the r^ny months are dispersed, and the sun has again 
burst forth with undiminished fervor on our Indian plains, then 
the Adjutant bird is observed to avoid the meridian heat hy taking 
his elevated flight, and rising gradually in the atmosphere, till 
he appears a mere speck in the distance, or attains a height that 
conceals him entirely from the view. In the month of Oc- 
tober, when not a cloud obscures the vault of the heavens, it is 
a beautiful spectacle to observe hundreds of these gigantic bir 
(now diminished to the size of swallows) performing ihtnr gr 
ful evolutions, and wheeling majestically at a vast dcv 
from the earth. Tlie painter, looking at the face of m 
would behold the scene as merely characteristic of a Iro] 
mate ; while the philosopher, who views every object *<i 
reocc to aa ultimate purpose, cannot bul admic&itfr 
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to t)ie peculiar economy of the animal, and regard the phei 
noD as a concord in the grand harmony of creation. The food 
of the Adjutant bird being wholly of an animal nature, its diges- 
tion and assimilation must obviously augment the internal tempe- 
rature, and therefore render its frame less capable of enduring 
heat from without. To obviate the effects arising from this sus- 
ceptibility, nature, then, has bestowed on him the instinct of as- 
cending to a more rarefied and congenial mediunn and that he is 
enabled to remain there, it would seem not improbable, is chiefly 
owing to the agency of this organ. Even with the aid of a glass, 
we cannot perceive whether the bag is distended during the time 
the bird is soaring in the atmosphere, and bo prove the coire- 
spondetice of ihe fact with the theory ; but as it seems remark- 
able that so heavy a bird should continue long poised in *' mid 
air" without some provision of the kind, it cannot be deemed 
unreasonable, I think, if we infer that such may be supplied by 
the appendage now under consideration. 

As to any other peculiarities of structure which may have 
been noticed in the description, they receive a ready explana- 
tion from the well known habits of tlie bird. The vast capacity 
of gullet, furnished by the numerous longitudinal plies, extend- 
ing from the pharynx to the cardia, and the enormous size and 
powers if the stomach, are in perfect unison with his exlraor-' 
dinary voracity. To relate instances of this would be to repeat 
an often times told tale. In India they are of every day's oc- 
currence, and would scarcely be credited by those who have not 
had an opportunity of witnesang them. A leg of mutton, or a 
litter of live kittens swallowed whole, prove equally acceptable 
to his all-devouring maw ; and earth, bones, and hair (as the 
above dissection shewed), form a mixed mass, from which hfe 
appears indiscriminately to draw his subsistence. 



On the Theory of the Air-Thermometer. By Mr Hen 
Meiki.e. Communicated by the Author. 

V ARtODs notions have been at different times advi 
garding the rate of expansion in solids and liquids as a met 
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of temperature ; but it Img more generally been admitted, par- 
licularly of late, that ibe expansions of gaseous bodies under a 
constant pressure follow the true law of the influx of heat. In 
proof of the laiter opinion, it has been alleged, that, when a solid 
is expanded by heat, its cohesion, being greater at lower tempe^ 
ratures, resists the expanding power so much the more; and 
therefore, In the lower parts of the scale, the increments of vo- 
lume produced by ei^ual additions of heat are smaller than at 
higher temperatures ; or, in other words, that the expansion of 
solids proceeds at an accelerated rate, whilst the increase of beat 
is unifonn. Something of the same kind, though in an inferior 
degree, is said to take place in liquids ; but gaseous bodies ber 
ing supposed to have no cohesion between their articles, are 
accounted free to obey the true law of temperature. 

With this species of argument I am by no means satisfied, 
because I really cannot pretend to sec the force or meaning, pf 
it ; nor do I think we are likely soon to arrive at any certain 
conclusion, by reasoning on principles which are less known per> 
haps than the thing to be proved. Docs analogy not rather 
render it probable, that the particles of gases attract each, other 
with forces varying inversely as the squares of thdr distance ? 
Many other objections, and reasonable ones, too, might be, pro- 
posed, to which no solid answer can be given. Such, however, 
serve to shew on what a slippery foundation a very general opi- 
nion may sometimes rest, — an opinion, in the present instance, 
with which many speculations must eitlier stand or fall. In- 
deed, if authorities arc allowed to have any weight in setthng a 
disputed point, then I believe by far the greater number of the 
mure enlightened are not only favourable to the common theory 
of the air-thermometer, hut scarcely entertxun a doubt cm the 
subject. 

It must, however, be admitted, that conjectures or opinions, 
though supported by numerous and respectable authorities, are 
not to be compared with experimental evidence, or with c" 
^ons deduced from such evidence by sound reasoning. 
therefore, with the view of approaching a little ne?™" 
tainty in a point which is any thing but settled, 
to attempt an investigation of the theory of the mi 
on its own principles, divested as mucli^ as posaihl. 
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tical assumptiuns. Huw far I liave succcciied will appear fl^^^f 
a careful perusal of what follows. '^^^1 

For this purpose, I shall set out from the same principWas 
M, Poisson does in his Memoir on the Caloric of Uases and 
Vapours* ; but it is only for a short way that I can go in wiih 

I the doctrines which that able oiatlieniatician endeavours there 
to establish ; because, as will sliortly appear, his data soon be- 
come both redundant and incon^stcnt, though not till he has 
investigated the law which connects tlie density and pressure 
with the temperature by the common scale in a mass of air, 
when its quantity of heat is constant. This law exactly agrees 
with that which our learned countryman Mr Ivory has obtained 
by a different process ; so that no doubt need I'emaia on this 
^^B part of the subject, so far as madiematical reasoning is concerned. 
^^H But it is not nei^essary that I should be first in possession of this 
^^V law, to establish the law which connects the variations of ro- 
^^^ lume under a constant pressure, with the variations of heat, 
though indeed they are so intimately connected, that either of 
them may be deduced from tlie other. 

The experiments of MM. Gay Lussac and Welter are en- 
titled to a considerable degree of confidencCj and from these it 
appears, that the specific heat of air under a constant volume, 
is to its specific heat under a constant pressure, in a ratio sen- 
sibly constant, viz. that of 1 to 1.375, nearly agreeing with 
1.354f deduced from the oxperimenta of MM. Desormes and 
Clement. Adopting this, no objection can be made to M. Pois- 
son's reasoning till he gets past his equations (5). But imme- 
diately thereafter, in attempting to prosecute the subject, ahd 
supposing his data exhausted, M. Poisson, after the example of 
the Marquis Laplace, adopts the well known hypothesis already 
noticed, that the expansions of air under a constant pressurea 
proportional to the increments of heal ; and it is curious .4[ 
neither of these distinguished philosophers were aware thstil 
hypothesis was both unnecessary and directly at variance, W 
the above mentioned constant ratio of the specific heatB. 

■ Awiales de CMm. el de Phyi. xiiii. 337- ; PUt. Mag. iili. 328. 
f Jaurnai de Physique, Ixxiis. 331. The following iDTefitigatien,.J 
wa regards the luw uf temperature, has nothing to do with the ydubM 
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consequence ir, that all llie subsequent part of that memoir con- 
nected with the hypothesis is erroneous. 

Let t be the temperature of a mass of air, { its denaty, and 
p the pressure. Tiien, from known principles, 

y = J;(l + «0* (A). 

a being the expansion for 1% and b another constant. 

When the quantity of heat in a body varies, it is evident that 
the variations of temperature on the common scale must be, ce- 
teris paribus, inversely as the specific heat. From the above 
equation making p and 5 respectively to vary with t, whilst the 
other is constant, wc have 



dt. 



\+at 



dp, and dt = 



l + al 



.d,. 



Also when the quantity of heat changes in the mass of air, 
let this change be denoted by q ; then the specific heat wiH be 

proportional to -J. Hence the specific heat of air under a oon- 



constant pressure as 

r:l :fc; 



stant volume will be to that under i 

'k.p-.-'k., 

ifhenoe 

Now, supposing h constant, we have by integrating 

! = B(jl»gP — log!) + Ci 
and if, whilst 9 zr o, we reckon the pressure and density tu be- 
come each equal unit at the same instant, then C = 0; hence 



= B (jlogp— logt). 



..(B). 



To determine the proper 
deemed it necessary to ii»«l 
that assumption both he i 
selves. The value they'Bi 



al, M. Poisson 

'pothesis ; but in 

■rtvc deceived thom- 
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where A and B are two arbitrary constants. Hence, when 

d^=.o,dq K p''~ dpi but, by hypothecs, dq k dt t dp, or 
p *t 1, which is absurd. Indeed as we shall soon see, (B) is 
the only form, which constructed geometrically, can agree with 
the forementioned law connecting p, j and ( when 5 =■ o ; and 
which will make the specific beats independent of the actual den- 
sity or pressure, as their constant ratio requires tliem to be. 

When, in equation (B), j — 1, y varies as log p, thai is, when 
the heat varies equably, the pressure under a constant volume 
varies in geometrical progression. If p be constant, the varia- 
tions of q are as those of — Ic^ f, or of + log ^; that 19. as tife 

variations in the logarithm of the volume. Hence, when t^ie 
quantity of heat varies in arithmetical progression, the vollUHC, 
under a constant pressure varies in geometrical progression, or 1^|; 
real temperatures are as the logarithms of those on the connnwii 
scale of an air-thermometer, reckoning from — iiS'F. or — 96fe7 
cent,, and placing the new zero at — HT F. or at — SOS".? 
cent. The absolute zero might thus correspond with lher&0t- 
two of these numbers, or with niinus infinity, by the new scale|; 
but this is a point which I do not pretend to decide. _, 

The divisions on the scale ought therefore to form a gecune^ 
trical progression, increasing with the temperature, jnstead^^ 
being, as at present, equal parts. 

When ? = o, p = e' (C). "/T; 

Let T be the temperature when p and ; arc each equal limt ;. 
then, if these vary while g = o, we have from equation O^j 

£ = 6 (1 + a<) = '+^' + " = s— m" »■»' 

The change of temperature, by the common scale, produced By, 
the change of density from unit being i. , . , 

Equations (C) and (D) are equivalent to M. Poisson''s cqua^ 
lions (5) ; or to Mr Ivory's equations (D), Phil. Mag. Is\u/" 
They form the law which connects the pressure and dens;!' — 
gether, or with the temperature on the common scale, fthei 
heat in the air is constant. 

But the relations of the different quantities may be mote 
clearly exhibited by means of a geometrical diagram; ■ This 
will appear whilst I proceed with the construction, ilUistraUllg 
it, at the same time, by a sort of example. 
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liiie AB 



l + a 



itraight 
From B draw BCD at right angles to 
AB, making BC to BD as the specific heat of air under a constat 
v^liiiie is to its specific heat under a constant pressure, or .as 1 
ii6"i. Through C and D describe two rectangular hjperboJas 
Hiving A for their centre, and AB for an asymptote. 
' Let T — r, ihe tempeniture of a mass of air, be increasedr 

di^ces, or from B to E : Then AE = "^ Draw EG pa- 

Fa]Iet to BD, and meeting the curves in F and G ; Itenc« 
EF : EG ; : 1 : X', and so qf every such parallel. If this in- 
crease of temperature take place under a constant volume, the 
additional heat may be represented by the area BCPE, but if 
under a constant pressure, by area EDGE. For in the hyper- 
bola, as is well known, the variatiuns of the area are as those, of 
tKe logarilhras of the abscissas. Suppose the temperalitre tp 
have increased imder a constant pressure, and then let the vo- 
Iiune of air be instantly reduced to its former magnitude, the 
temperature by this operation will be farther a '"Died i ((&. 
grees, or from E to H, making area HIFF" 
the heat at first added now brings the ten?' 
jutbti, as if it had been added to Uie o 
while invariable. 

By the property of the b^peti 

AE 
log -x^. Hence also area HIT" 

^L JULT^-OCTOBER 
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B„.AE=i+i^; AH = ? +'" + ■ 
a a 

sion has evideDtly increased the den^ty in the ratio of am 

AE „ 

{*~' = — ~ — ^-^ — , as in cqnalion (D). 

= area BCIH = hg ~, 

aad the compression has augmented the pressure in the ratio of 

unit to -^^ = p. Hence !:^^l 

AB 'l^H 

p — ;*, as in equation (C). ^^H 

In the hyperbola, as already hinted, the areas vary aiithm^ 
ttcally, whilst ihe abscissa; vary geometrically. But the vatiar 
tions of the area represent variations of beat, and the varia- 
tions of the abscissa represent the corresponding variation? (^ 
volume under a constant pressure, or of pressure under a con- 
stant Tolunie. So that, besides agreeing with the other oaBk 
elusions, this construction exactly represents the former rfB^ 
that the real temperatures are as the logarithms of those oa^ ^ 
common scale, reckoning from — 448° F., or — SGC.T CE^f^ 
and placing the new zero at — 447° F., or at — SGS",? cent,,,]. 

The law of temperature now given, stands on a much %i^KS 
foundation than any other that has been proposed^ and afiof^ 
ample ground for questioning the present graduation of„i^ 
thermometers. Were DG a straight line parallel to AB, ia%^ 
ordinary graduation supposes, then, whatever CI might^b^ it 
is evident, that, unless in a few particular cases, ve^y^ ]ij|y)) 
change of temperature could be produced by a chan^ o^. ^^n. 
aity ; because there would not then be that inexhaustible 9pWB» 
of both heat and cold which experiment proves, and ,wl^w«A 
line differing much from the hyperbola could not supply. . Itl, 
depcndently therefore, of more elaborate proof, this con^uj^b, 
tion alone ought to overturn the common theory. This l^ir^ij. 
so gives some countenance to the notion, that the quai^ity of 
heat in bodies is infinite, compared witli all the change thai we 
can effect on it. But it ill agrees with the opinion of MM. Du- 
long and Petit, that the absolute zero on the common scafe B 
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be infinitely remote, and yet the quantity of heat finite. In- 
deed, this opinion is itself a contradiction in terms, with re- 
gard to the heat in a thermometer, considered as measuring its 
own heat. 

Mr Dalton supposed that mercury expands as the squares of 
the true temperatures, reckoned from its freezing point; and 
that, relatively to the degrees of this scale, taken in arithmeti- 
cal progression, the expansions of the gasea proceed in geome- 
trical progression. But the researches of M. Gay Lussac, Dr 
Ure, and of MM. Diilong and Petit, have proved fatal to this 
hypothetical law of temperature, and have shewn, that mercury 
and the gases observe the same law tiirougli a great range, only 
at length diverging verj- slowly. So that after Mr Dalton's er- 
roneous progression in the expansion of air relatively to the mer- 
curial thermometer is corrected, the relation between his scale 
and that expansion is curiously metamorphosed. It is thus eri- 
dent, that his scale bears a totally different relation to the com- 
mon mercurial thermometer from that of the law I have inves- 
tigated: the latter only differing about half the quantity thttt 
Mr Dalton's does from the old scale, between the freezing atwi 
bmling pcnnls of water ; especially since Mr Dalton's scale, as 
actually constructed, differs less from the old one than his theory 
strictly allows. The more scientific part of chemistry certainly 
owes much to Mr Dalton ; but though his law of temperature 
had happened to be that of nature, it was etill to be considered 
unknown, and entitled to no confidence, so long as nothing sa- 
tisfactory was advanced in its behalf. 

The specific heat of a given weight of air*; is caleris paribus 
incTependent of its density or pressure. 

For, in the former figure, let the ten his air cor- 

respond to the pcrint K, and let EF ) x 1" >)c re- 

spectively the specific heats under .h • .ithI rr, i- 

stant pressure; suppose the ^rnow i im- 

.perature rise to H ; then HT X I 
win be its specific hoai • "''* n ■ 
the common scale"; Iv ■ ' 
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Htill, under the same reduced volume, the specific heat will just 
regain its former value EF X 1° ; and the some may be proved 
ofEGxl". 

What a difference between this ample result and ihe com- 
plex conclusions which a gratuitous hypothesis has enabled the 
Marquis Laplace to state in hia Mecaaique Celeste, and M. Fois- 
son to copj from him, as already quoted ! And jet, had they 
used a diagram even with straight lines, as their hypotbe- 
^s required, they might have obtained precisely tlie same result 
as I have got. Fur inconsistent data sometimes produce a cor- 
rect result. This, liowever, only happens when opposite cmM5 
destroy each other, or when part of the data is allowed folic 
dormant. 

The specific heat of steam is very likely independent of iu 
density ; and it' so, ought it not, under a constant volume, to be 
equal that of Avater ? And if the specific heals of equal volumes 
of elastic Iluids, as analogy \^'ould almost lead us to suppose, be 
the same under equal pressures iind temperatures, the specific 
heat of air would be 625 under a constant volume, and 833 
under a constant pi-essure ; about three limes the common esti- 
mate, which is very uncertain. But this is merely thrown out as 
a conjecture, 

M. PoisKon's memoir being nearly related to the foregoing 
inquiry, I have, for the better pointing out the errors into which 
that illustrious author has fallen, kept closer to his method than 
was otherwise necessary. It must now bo sufficiendy evi- 
dent, that his hypothesis, so often mentioned, was both super- 
fluous and at variance with his other principles. In tlic same 
memoir, M. Poisson acknowledges lljat his theory of the ex- 
pansive force of steam is far from accounting for the economv 
of heat, which experiment indicates in the use of high pressure 
engines. This furnishes a farther proof in favour of the Jaw 
we have investigated ; for, according to it, when the tempera, 
ture is elevated, the force even of air having its density con- 
stant, increases in an enormously higher ratio than the quandty 
of heat docs, viz. in geometrical progression, whilst the heat in- 
creases in arithmetical progression. Thus, calling the heat unit, 
which doubles the force when the density is constant, we shall 
have the following two series: • -*( «. 




Ac Air~Thcmometer. 



1 

nttiu in ^H 
•upposi- ^^M 



, S, i, 5, 6, &c. 

, 8, 16, 32, 64, S:c. 
the upper being the additional heat, and the Iowlt the 
vrhich the force is augmented. But all this is on the 
rion that the density does not increase with the temperature 
whereas the density of steun in a stale of saturation, augmeilts 
in a ratio almost as much above the second of these series, as 
that exceeds the first. Xow the temperature of all elastic fluids 
is increased by condensation ; that is, the same weight of steam, 
at a ^ven temperature, contuns less heat as its den^ty is greater. 
These arguments, I presume, would more' than account for tlie 
saving of heat which experiment indicates ; and, for this rea- 
son, they are the more satisfactory, because high preasuru en- 
gines work under many disadvantages, the greater excess of 
their temperature above that of the ambient air subjects iheni 
the more to its cooling influence. 

From what we have seen above, it is extremely probable that 
the absolute quantity of heat in bodies is very great. This cuiu 
sidcnttion may assist in accounting for the heat which becomes 
sensible in the case of friction, of chemical combinations, elec- 
trical phenomena, combustion, respiration, and in niuiiy of the 
other operations which lake place in the economy of nature. 

The chief points discussed in this brief essay are higliJy im- 
portant in the doctrine of heat ; and when once it is known that 
they admit of such proof, I expect to see them investigated dif- 
ferently, and no doubt with improvements. 

Observations on tlie Structure of some Silkious Spoiigea. By 
R. E. Grant, M.D,, F.ItS.E., F.L.S., M. W.S.. Honorary 
' Member of the Northern Institution, hv. Commuiikatcd by 
'"-ihc Author. 

J. HE existence of siVic'wus spicula iu sponges, and in other 
genera of zoophytes, has been long known. Pallas sixty y£Bli . 
ago described the Akyonium. aurant'tum, Akyoniuvt oitor' 
and Alcyon'tum asbestinum, an composed of minute ar 
needles, which he compares in bardiiefis to pumice (EL 
p. 311, 357, 360.) £lli6 seventy yeaift a^i,.GiaSsit^ 
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rous, have described the liard glassy needles composiDg the 
axis of the Gorgwiia brlareua, an animal wliich possesses re- 
markably large eight-ten taeulated polypi (Sol. & Ell. Cor, 
p. 93') Montagu has described these rigid asbestine or ptimice- 
iike spicula in thi-ee of his species of British Sponges, Spwiffta 
penic'illus, S. verrucosa, and S. pihsa (Wem. Mem. vol, ii. p. 93. 
et seq.) ; and the same hard glassy asbestine or silicious needles 
have since been observed in difleront species of Tethya, Cy^ 
nium, SpongiUa, Cliona, and in a great variety of marine 
sponges. The extreme hardness of these spicula, however, is 
the only chM-acter mentioned by preceding authors as indicating 
silica to be tlieir component earth. Not only the hardness of 
these spicula, and their power of resisting heat, but also their 
regular forms, their sharp jxiints, and even their mode of ar- 
rangement in several sponges, were known to our coiintryman 
Ellis, who has described the spicula of the Spon^ia tomentosa, 
and represented their mode of grouping round the pores (Cor. 
PI. xvi. tig. D.), and mentions, that when they are burnt and 
rubbed on the human skin, they pierce it, and excite an itchiog 
pain. The regular forms of the spicula of several sponges have 
been represented in the plates of Ellis, Cordiner, Lamourous, 
and they have been noticed by most writers, as Ellis, Gmelin, 
Montagu, Lamouroux, and Lamarck, in their descriptious of 
certain species. Donati had aliown the exajnple so early as 
1750, by describing and representing the forms of the spicula, 
and their mode of arrangement in other zoophytes (Storia Not. 
Mar. dell' Adriat.) ; the useful example of Donati has been 
rarely followed, but its advantages in the study of polymorphous 
zoophytes will probably one day be more highly appreciated 
ttom the constancy and preciseness of the character it aifords. 
The sponges in which I have found the spicula to consist of 
^ca, I have termed siUcious sponges, to mark them as a sepa- 
rate group, distinct from the homy and calcareous spedes at 
ready described. The spicula of sihdous sponges are generalbr 
smaller and simpler in their forms than the calcareous. They 
can be more easily examined as the connecting animal matter 
enveloping them can be completely removed by the blowpipe, 
or by concentrated acids, without injuring their symmetricrf 
forms, and they can thus be quickly obtained isolated for mi- 
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croscopical examination, on plati^s of glass, or between thin 
scales of mica, where they may be preserved for any period. 

The Spongia papillarU of Pallas, Gmelin, Montagu, and 
Lamouroux, which is by far the most abundant species of thi> 
animal inhairiting the British shores, affords a good illustj-ation 
not only of the silicious axis, but of that peculiar simple form 
ofspicnlum, which I have considered as the first or most ele- 
mentary in marine sponges. This species is mentioned by Pal- 
las, as an inhabitant of the coast of America. Montagu found it 
common on the coast of Devonshire, and I have found it abun- 
dant on seveial parts of the east and west coasts of Scotland, on 
the north coast of Ireland, and on the shores of Bute, I«lay, 
lona, Staft'a, Skye and Arran ; but I have nowhere met with it so 
large and abundant as on the south side of the Frith of Forth, 
where it seems to enjoy its natural climate. It is generally 
seen at low-water mark, spreading on the ades of rocks as a 
thick soft spongy covering, of a yellow or green colour, with 
numerous conical tubular papillic projecting irr^utarly from its 
surface ; its prominent papilla are all terminated by wide fecal 
orifices, with thin translucent margins, sometimes quite circulsr, 
atjd sometimes presenting a very irregular broken outline. It 
occurs in portions, from half an inch to an inch thick, and iram 
a few inches to more than a foot in breadth ; sometimes it ap- 
pears as a single isolated papilla, growing on the side of a rock, 
or on the root of a fucus. Its surface is sometimes very smooth, 
sometimes slightly corrugated and uneven, and is every where 
covered with very minute regularly fonned pores, visible to the 
naked eye, which give the surface the appearance of (he finett 
gauze. The papUlaris not only has a great range of colour 
from bright yellow, through the intermediate shades, lo dark 
sea-green, but it likewise presents the greatest variety d' surface 
erf' any of the spreading specie* met with in > of Forth ; 

and, I have no doubt, that some of th« 'jtward 

form, have been described and repns taea. 

The papiJlfe, though geiiemlly very ii ii- 

tion, not unfrequently untie fntm tji^ 
elevated ridges; and when tliMc ridges 
and parallel direction, they give (bv «uif. 
as represented by Mr EHin, (Phil. Ti 
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At other times, we observe tlie papillio ea slightly iuid gradually 
raised, as to produce uoly an undulated smogth surface ; this U 
Irequently the case where it is much exposed to the direct fojce 
of the waves or currents, or where it envelopes the roots and 
stems of marine plants. It is more probable that these varieties 
of form depend on situation, or other accidental circumfitancea, 
than that they are perpetuated by generation ; for we soaietinefi 
find these different kinds of surface on the same Bpecimen. 
Where the papilla has a regular couical form, the margins of its 
fecal orifice are circular, thin and translucent, but in the ridged 
portions the fecal orifices are often very wide, with abrupt irre- 
gular broken margins ; when we look down into one of these wide 
orificesi we distinctly perceive, on every side, the terminations of 
the internal canals, which unite and widen as they approach the 
on6ce, and open at such an angle, as to throw tlieir currenls 
nearly in the direction of the main stream. This part of the 
anatomy is beautifully exhibited, by cutting a living papilla {per- 
pendicularly into several sections. The ova, in this species, be- 
gin to appear in the deeper parts of its substance between the 
canals, near the end of February ; they are in full maturity in 
May, and not a trace of them is discernible in its texture at the 
end of June. The surface of the ^opiHom is often quite green, 
althougli its whole texture within is tilled with ova of a lively 
yellow colour ; and sometimes we find a speamen, some parts i^ 
which are yellow, and others green, although the whole interioi; 
is equally filled with ova. In dried specimens of the papiliarit 
the internal texture may be rendered as soft as tlie finest down, 
and of a pure white colour, by careful and repeated macet^aUoa 
in hot water ; in this condition, the part covering the whole outer 
surface appears like a thin while calcareous crust, lying loosely 
over the downy texture, and everywhere closely perforated with 
regular minute angular pores, which are now rendered more disk 
tinct, by the removal of dieiv soft parts, and by the contraction 
of the loose fasdcuh which surround them This thin white slup. 
ing porous covering contains no lime, but appears to have be^n 
sometimes taken by authors foracalcareous crust, both in spongei 
and in other allied genera. 

When a very thin portion, cut from the surface of 
pa^llarU, is viewed on a plate of gUfs uodej- Ihe microscope 
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observe the whole texture to consist of polygonal pores systema- 
tically, though somewhat rudely, constructed of loose fasciculi of 
mhiute transparent, colourless, pointed, and slightly curved, 
needles, entirely imbedded in a viscid yellowish translucent mat- 
ter; and we cannot fail to be convinced, on the slightest inspec- 
tion, that the form, size, composition, and arrangement of these 
needles have a perfect relation to the function they fulfil of form- 
ing and defending these passages, and that the spicula could not 
possibly have been pushed into this dense systematic order routtd 
the pores, by worms, insects or animalcules piercing and tn>ver- 
sing the soft surface, nor have we the least acquaintance with 
any inhabitant of the ocean, capable of secreting such singular 
crystalline bodies, and of piling them up into so complicated a 
fabric for the protection and development of its ova. We shall 
see further proofs of this in the anatomy of the soft parts of this ' 
animal. By allowing a portion of this sponge to remain a few 
hours in a watch glass with nitric, sulphuric, or muriatic addj 
the soft connecting matter dissolves, and the spicula fall sepa- 
rate to the bottom, without having suffered any change in theif 
size, form, or appearance. If we rub these spicula with a wooden 
or glass rod against the bottom of the watch glass, after pouring 
off the add, and washing them with water, we feel distinctly, 
that they are of a hard quartzy nature, and that they cut the 
bottom of the glass ; with a lens we can perceive the minut" 
streaks they produce, when they are rubbed on the surface of 
smooth glass. At a red heat the spicula suffer no change, but 
when they are kept at a white heat for a few minutes by the 
Uowpipe, they become semiopaque and white, and some of them 
are observed to dilate and burst. When the spicula have been 
simply dried, we can perceive by the microscope a distinct cavi- 
ty within them, extending their whde length, and completely 
shut at both extremities; probably some fluid matter within that 
cavity prevents it from being so distinctly seep ir nt 

sjHCula. To try in a more satisfactory manner ti 
ture of these spicula, I removed the animal mstl 
the blowpipe from a jxirtion of the papiUaritf 
remaning dried axis into a paste, with three cf 
bulk of pure potassa. On exposing liiis mixtUR- 
potassa, on a tin plate fur a minute or twoto-tb 
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die, a white brittle dry crust was produced, which was entirely 
soluble in 'water ; on examining the aqueous aolution of this 
crust, under the microscope, I fount! that the silicious spicuh 
hod been fused by the aid of the alkali, and had entirely disap- 
peared. I have now preserved the spicula of this sponge for 
more than twenty months immersed in nitric, suiphuric, and 
muriatic acids, and they have suffered no change in their hartt 
ness, mze, transjiarency or symmetiy ; they still scratcl) glass, 
and retain their sharpest points unblunted. From the apicula 
suffering a diminution of their transparency, by the action of 
heat, it is probable that they possess some animal matter in their 
compoution, which, however, would be very difficult to dcmiHi- 
strate. Mr Children is said to have detected ^animal matter in 
the silicious spicuta of some species of Tethya, (An. of Phil., 
vtJ. ix, p. 4i3I), but his experiments have not yet been made 
known. I have not had an opportunity of trying their solubih- 
ty- in fluoric acid, and have relied on the above chemical charac- 
ters, in examining the ^licious spicula of marine sponges. The 
s^cula of the Spongia papillaris very much resemble those of 
the SpongUlafriabUia ; they are slightly curved, thickest in the 
middle, from which they taper gradually to a sharp pmnt at each 
end, they are of one form though of very different sizes, their length 
ranges from the tenth to tlie fifteenth of a line, and their diame- 
terfrom thesixih to the tenth of that of a human hair. They have 
a vitreous lustre, their texture appears quite homogeneous, and 
their internal cavity occupies scarcely a third of their diameter. 
They eshilnt neither joints, fibres, nor granular bodies in thrir 
substance, nor any kind of motion of themselves, or within their 
cavity, and appear incapable of contributing to produce the 
currents of this animal, both from their arrangement round the 
pores and canals, and from their internal cavity being complete- 
ly shut at both ends. A number of these spicula lying in the 
some direction, and close to each other, form a fasciculus, the fas. 
ciculi which lie parallel to the surface, and form the strong 
walls of the pores, may be called the bounding JasdcuU of Ihe 
pores, to distinguish them from certain oihers, which project from 
the margin over the entrances of the pores, and are termed the 
defending fasciculi of the pores. Both bounding and defending 
fasdculi are seen also in the course of the canals, and tb^ 
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bouudiHg fiLScdculi near tlic pores are ob^rved to afiurd altadu 
inent to a very delicate apparatus calculated tor the further de. 
faMte of these passages from foreign bodies, and for asfdsting in 
the. production of the curreuts. To avoid erroneous hypotheses 
in -searching into the nature of this perplexing substance, it wiU 
be <^ some advantage to notice every minute piece of structure 
which may illustrate its mode of existence, explain its functions 
or help to distinguish the species, and it will be proper here, 
as in other parts of anatomy, to adopt a technical language for 
parts that are of constant occurrence, and important in the 
economy of the animaL Although the spiculum of this sptKtge 
agrees with that of the spongilla friabihs in being curved, and 
pointed at botli ends, it differs from the latter in being thickest 
in the niidtJle, and a little less in size. Tliis double pointed 
fiifflform curved spiculum is met with in several other sponges^ 
and^ways occurs unaccompaniedwithanyother form but its own 
modiiications, so that it affords a determinate and easy means of 
subdividing the great tribe of silicious sponges into lesser groups. 
We observe this Srst form of spiculum likewise in the Spotiffia 
urens or tomentoaa, cristala, coalita, oculaia, proiyira^ dichoio- 
ma, paiviata, &c., but in the four last branched species it is 
very minute and imbedded in a tough ligamentous matter, 
which, in the dried state, assumes a faint resemblance to the homy 
tubular fibres of the S. comtnu/nis. It would appear from ex- 
amination of some tropical species, that the transition from 
the silicious to the homy axis takes place by the spicula be. 
coming more and more minute, and their enveloping matter 
more tough and iibrous. 

The second remarkable form of silicious spiculum met with 
in marine sponges, is that whicli presents only one pointed ex- 
tremity, while the opposite end is either simply round'*^ "^ ia 
dilated into a distinct spherical head, Uke that of ac Si 

la the species already frequently mentioned in this Wi 

dor the name of Spongia panicea, and which j i 

characters given of that species by Lamoi 
Pi^tfp. p- SQ') in forming irregular spreading 
an inch thick, and presenting in the dried stat 
texture, like hard bread, with a flat and ve 
we have the most familiar and distinct a 
Bffiated spiculum. The spicula of I 
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straight, thick, sliort, cylindricd, puinted rather obtusely and 
suddenly at one extremity, and rounded, but not swelled at the 
other ; they are of various thickness, but of one form and length, 
they are fused by the aid of potassa, resist heat and acids, scratch 
glitss, Gec. In specimens of the panicea which I brought this 
flummer from the Island of Stafia, the spicula have the same 
characters as in those which abound in the Frith of Forth ; 
and the same form of spiciilum is met with in the Sptmgia pa- 
«wi(ica of Montagu. In the large Spongta patera of the In- 
dian seas, many specimens of wliich have been lately brought 
'to Europe, and six of which are preserved in the Museum of 
our University, measuring from two to four feet in hei^t, the 
'(friculx are silicious, long, thick, cylindrical, slightly curved, 
fbihted at one end, and in place of being simply rounded or 
froncated at the opposite end, like those of the panicea, we oh. 
serve them all headed like pins with a distinct sphere or round 
■bead on one extremity, which has twice the diameter of the rcsi 
lefithe spiculum. I have elsewhere shown that iMs one-pointed, 
tUrvedj headed spiculum, occurs in the Cliona celata, a zoophyte 
possessing polypi fuid very distinct irritability, (see p. 80), so 
■that it would be higWy interesting to examine whether the cup- 
Ske sponges, found so abundantly near Sincapore, do not e 
'Wfest likewise some signs of contractility in the living Btjite.i\l 
•"■'A third distinct form of spiculum, met with in siUaouaa 
^|es, 18 where one of the sharp points is lost, and the t 
spiculum appears to be composed of a series of round 1 
tient beads, diminishing in size from one extremity to the o 
This remarkable form I have yet observed only in one i 
Sthick, branched, tubular, yelloivish brown, rough, wiry sponge 
from the Indian seas, from the zoological collection of a zeatou)' 
jroung naturalist Mr John Coldstream of Leith. The brau- 
dies are about 1^ inch in diameter, cylindrical, dichotomous, 
tubular, of a hard and very tough texture, and marked on 
the out«de with distinct open round pores, which pass di^t] 
Jy through the thick parietes, and open into the internal^ 
bulorcavity by somewhat larger orifices. These tubular b 
Be are gf course open at their free extremities for the- rf| 
tof the currents; their openings are cylindrical, wide,,'i 
with rounded margins. The remarkable notched spicujlifj 
seen wilh the naked eye projecting on every side pcrfri 
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dicularly from the margins to the centre of the ports, in 
which position they are iixed by a tough and almost homy aub- 
stance enveloping their bases. Not witli standing, the regular 
n otched or jointed appearance on the outer surface of tliese spi- 
cula, we perceive with the microscope that they are formed of one 
piece, and have a distinct continuous cavity within, shut at both 
ends, like every other cavity observed in marine spicula. They 
are comparatively strong spicula, from their thickness and short- 
ness, and are acutely pointed at one end. The connecting mat- 
ter enveloping their lluck ends, resolves itself by maceration into 
bundles of delicate ligamentous threads ; but this appearance is 
never to be trusted in sponges which have once been allowed to 
dry, as parts then become hard and fibrous, which we observe in 
the living state to consist of a soft homogeneous pulp. This 
third form of spiculum is so very distinct from the two preced- 
ing, that it is probably not confined to this one species of zoo- 
phyte, but may be found, like the other two forms, to belong to 
an extensive series, yet unknown, however, to naturalists, and 
concealed like the present species in the depths of the southern 
hemisphere. 

A fourth form of silicious stiiculum is seen in the long slen- 
der asbestine filaments, composing the axis of the Spoiigia ven- 
tilabrvm, Linn. When a portion of this fan-shaped spongC'Of 
the British, Norwegian and American coasts is kept for some 
minutes at a white heat by the blowpipe, to remove the animal 
matter, and is then plunged into strong nitric acid, it be- 
comes easy to reduce it by the pressure of a glass rod, into its 
component spicula, which we feel by the pressure as well as by 
their resisting the acid, to be of a silicious nature. They arc 
neither pointed at their extremities nor notched on the surface, 
but consist of smooth, long, uniformly thick, transparent, wRVed A 
rods, obtuse at both ends. Those forming the so-named W< ■ 

veins of this species, lie close and parallel to each other ■' I 

fasciculi, which arc disposed in a longitudinal directior I 

base to the apex of the sponge. And the spicula I 

the loose porous surface, have one end inserted into I 

centra] fascicidi of the woody veins, while their n; I 

projects outwards at right angles to these fnscic I 

dicectioa of the remarkably long silkJouAfiJjn^^^^^^^^^^J 
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is a necessary result of the kind of basket-work they are em- 
ployed to construct. The same form of spictilum b met with in 
the Spongia hispida and S. Jrutkosa Mont. ; but in the Ji^vti- 
««a itis very fihorl. 

These general forme of silicious spieula lu-e variouely modW- 
ed in (lifferent species of spong«, though they are regular and 
constant in the same; and there may be many other general 
ioroK which have not fallen within my limited observation, or 
belonging to species yet undiscovered. As the Blender vitreous 
flpiculum, acutely acuminated at both ends, is the form met 
with in the simplest and most irregular of the marine sponges, 
and also in the fresh-water sponge, a simpler and older 2ao^iyte 
than any of the marine sijecies (see Ed. Phii. Joum. vol. JCir. 
p. S83), this spiculum may be considered as the lirst or siniplest 
in the silicious sponges. It is easy to observe, however, in 'tW* 
sponges, that only one of the acuminated points of the spicula is 
employed in the defence of the pores and canals, while the other 
sharp point is fixed and imbedded in the lender suljstance of 
the animal, whith it is apt to pierce and tear on the slightest 
motion. The second form of spiculum, therefore, where tBe 
unnecessary and probably hurtful imbedded point has beeh re- 
moved, either by being simply struck oif, as in the S. j}anice% 
or by being still further softened by the addition of an enlargea 
spherical head, as in the S. patera, seems much better adapted 
for inscrlion into the soft texture of this animal, or for defending 
its pores and canals, and probably was of later formation thM 
the preceding form. It is found in some tropical specie^ wMI 
in the Cliona, an animal already possessed of distinct irrittitnUty. 
The numerous inequalities of the waved surface and therotmd 
extremity of the third form or jointed spiculum must add td'flii' 
safety and strength of its attachment to the soft parts ; attdlH^' 
shortness and thickness of Ihis spiculum peculiarly fit it for wai^. 
ing off the assaults of extraneous bodies from the pores of this ani-' 
mal, for which office it seems to be allotted in thes| 
me. It may be supposed, that, at the time of its fi 
malcules of a larger magnitude swarmed in the he«td6 
this stronger mechanical protection of the pores seem 
the more necessary, as no animals had yet been I 
could contract and ebut thar superficial p<xe» by-ad 
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the Cliona, Alcyonium, Lobiilaha, &c. It is interesting lo ob- 
serve, that the earthy matter of the skeleton of these earhest in- 
habitants uf the ocean, is the same with what we know to have 
paved the bottom of the vast abyss at the remotest periods we can 
reach of the earth's history, whether we imagine the sihca of the 
primitive rocks formed by the oxidation of the sohd surface, or 
precipitated from the superincumbent fluid. The appearance of 
many of [heir cryatalhue sihcious pointed spicula \a the same 
with that of the slender hexaedral acuminated prisms which u- 
hca naturally assumes in the crystalhzed state ; and the silicious 
crystals formed by nature contain cavities and fluids hke those 
formed by organic life. Tiie laws, therefore, which regulate 
the forms of the simplest silicious spicula composing the skeleton 
of Uie marine sponge, do not appear to differ much from those 
which regulate the forms of brute matter. 



Notice qf a Voyage of Research- In a Letter from Captain 
Basil Hall, B. N., to Professor Jameson*. 

In answer to your questions as to what would be the most 
useful objects of inquiry, were a voyage undertaken for the ex- 
press purpose of research, I beg leave to oiler you the following 
remarks, — the result o£ a good deal of rejection on the aubj«cl, 
atid of some personal experience of those points \a the invcstlgo^ 
tion most important in practice. 
Voyages of discovery, at tliey 
at an end ; since all, or ver 
thq earth have bc-eii uretlv 
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vere loriiierly caljud, seem now 
ly all, tlie navigable parts of 
iilnrrd. Much, however, re- 
I the work commenced 
lo the greatly improv- 
ideas, of the day. 
ilie subject, to class the 
ict heads, that their im- 
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utility ill the piactice of Navigation, aiid the. wlvaiwc- 
luent of Geographical Science. . ■ > n. 

Secondly, To institute esperimenta, and series of obser- 
vations, calculated to improve the Theory of Naviga- 
tion, by furnishing niathematiciaas with data for tbi' 
correction of Nautical and Astixjnomicai Tabies. 

Thirdly, To ascertain the resources, Nauticaland Commer- 
cial, of remote countries. 

Fourthly, To make observations of a sc-ientitic nature,, io 
places distant from ICngland, and under (:i^cuIastlU)oet^ 
of situation and climatewhich are not to be obtained at 
home; and wliidi, independently of their own local, va- 
lue, would in many cases enhance the importance aw] 
utility of observations already made ; while, at tlk' 
same time, tlie field of new knowledge would l>fl et 
tended and enclosed, if I may use such an expression, 
knd that of prejudice and error contracted- 

Fifthly, To attend to that class of topics called Populari 
having less in view any precise object of utility, than 
the rational amusement and information of persons who 
have no means of investigating such subjects ior than- 
selves. 



The deBideratuui which is imquestionably of most importauca 
in practical navigation, is the exact measurement of the Dt^ 
renc^ of longitude between place and place, specially befW;^ 
those headlands and harbours generally used as points of ^Cgu^ 
ture by ships starting, or which are looked out for as lan^iff^ifrks 
on their return voyage. It is not necessary this should b^.iifi^ 
with that rigorous precision used in trigonometncal si^r^j^a^ 
The well-being of navigation, however, certainly requite^ , thai 
this element sliould be determined within much smaller <yfff^ 
than those which at present boimd our information. W^f^byi^, 
such knowledge, indeed, much of the utility of impro^;'ij|g.;pfi^ 
tical instruments and tables is essentially lost. It mayrawist 
your imagination to consider, that the evil of loqsely aetf^ 
longitudes, is quite as great in practice, as if the ge()g^apI^a^ 
positions of the places on the earth's surface were sup^^oaail 
to,be..actU{illy shifte^l^ al^ut.froip,tJw^ty.Jpfv Noakill. ii i^^jit 
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lie obvimiH to the l«fMt inforraerl jwrson, con ohviato tlie perpli 
ing dilentina into which stulors are thrown by tables o^ longi- 
tntle, which vary amongst themselves. AU the requisite accu- 
niey, it is satiM^ctorv to know, might be attained, and some 
day ■will be attained, by the judicioiis employment of chronome- 
ters, and other instruments now in the hands of every seaman. 

The absolute longitude of those places, that is to say, their 
difference measured from the meridian of Greenwich, though 
not so material for the immediate or daily purposes of the mi- 
vigalor, is not without its share of importance in a geographi- 
cdi, as well as a nautical, point of view, and is one branch of the 
inquiry which would employ much of the attention of an offi- 
e*r sent upon this service. CoUateTaliy it would become an ob- 
ject of peculiar interest to ascertain which one, of all the numerous 
methods for solving this problem, is the most applicable to prac- 
tice, in a given time ; and to determine with what degree of pre- 
cision it can be obtained by the means at present in use. These 
jMJntB are far from being settled in the way they ought to be, 
eitfier in the purely nautical case, where a ship is out of sight of 
land, or on shore, at stations where the sailor may have it in 
his power to erect a temporary observatory. 

Under this head, tlierefore, would fall a series of experiments 
on the respective value of the various instruments in die hands 
of travellers, as well as of seamen, This is the more necessary, 
as there is at present a consideraUe difference of npininn amongst 
practical men, which leads to inconvenience, and ill-bestpjroj 
e:q>enc^, and after all the object is not attained. , , ., 

The difficulty of the longitude problmi, or, to apeak more 
corr^-tly, the degree of mrc* rcqiiiidtc tn IbAjlK^nation, for 
there is no otlier difficulty in the QMni^^^^^erkips, by 
gWngit an undue iniportantf*. thf-wti —• ■ • ■inlly e». 

dUOtial points too much oul '*' nspect 

of as much consequence in pr;n i laorc 

pWticularly to the latitTi'! . 
in different parts of ' ^ 
ertough, that, while •■• 
irpon * Kingle mile, or 
latitude is not detcniiin. i 
cause it is more ciu^iy ....,.,..,. .r, ,,, ,.,- 
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compass it is still worse: Yet it is obviouely c£ tJie greaWat 
importalicf, \dien steering for nny port, especially at night, to 
know what reliance is to he placed on so Dcklc a guide as ■ 
the tothpass^— a guide, it may be reiliarked, whose tendency at 
every moitieOl is to deceive— who never tells the same story: twice 
-and who is drawn out of Itispath by atliousaod attractdoBs^i 
which, if not ihJy watched and counteracted, l^M»den liis^s 
vices, hke those of a drowsy pilot, the very means oi' our des 

t^afi! ' ' ■ ii ..r ■..iii,, 

'This' itibject has only very recently been attended to ii 
h'^lfeph'ere; scarcely at all in the other. It is, however^ at^ 
ti6n of such vital importance to navigation, that the espenmeDta 
suggested by Professor Barlow, and since so ably follow^ed up Iqt 
Captain Part"v and Lieutenant Foster during the recent eicpen 
dftion, f^ould be carefully repcatetl io the south, and the pmoH 
tidal efficacy of the correcdug ]>late invented by the emineat 
philosopher alluded to, prftcticaily examined in' temote pU«)e»,i 
atvd undi^r various circumstanceB. Wenshali thus learn the fuft 
ext^t of this beautiful discovery, which removes the meet din 
tractijig source of erroneous rec-koiiing that has ever'ftnho^ed 

'i'h'e phenomena of the winds, thbrigli less readily made -fllB 
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subject of observation than the points already aUuded to, ought 
tube investigated in a maimer they h'ive ne^-er yet been. Al 
fii-s't sight, the winds appear less under the influence of knoirti 
laws than any other element with w'hich the navigator ha» fc$ 
concern hiiiwelf. But experience seems to show, that it -J* 
otherwise, since a practised sailor, in a dull sailing ■«hip,>TB^*i 
hertiJly make a better passage tlian one who is n(it exj^eri^ibHJt 
though in a faster sailing vessel. In almost uv^^ parf bf-^ tfjw 
globe, the prevaknt winds are found to be more orlesa'X 
the influence of laws capable of being ilistinct!y''e 
which have not as yet been recorded in such a 
be intelligible, and practically Useful to the seaman.''' 
other hand, it has happened (hat theoretical men, by nftt « 
mto account local causes, of whii-h, from want of itit(ii[_ 
pcrience, or ail y' correct accouilts, they could 'haVe^'Aofi 
IfUowledge, have rather conti'ibuted ■ to Embarrass ■tbattai 
"ueve tlie navigator. Even the wcll--beatcn trttek*, i 
^rarfe-wiiids prevail, is imperfectly and'ofteii erronioart 




acribed in most books of tunTgation ; and with respect to the 
winds ID higli latitudea, notliiog accurate is recorded 
corded, is nut put into that shape which is best suited to. the 
comprdienaion of suilors. The wliole of thiB apparently complex 
subject might perhaps be treated in a. jnimner applicable to 
practice, thereby rendering almost ail extensive voyages more 
espeditioua and certain. 

The mysterious subject of currents, though it may not diff^ 
essentially in its nature from that of the winds, differs materially 
irom it in practical operation. Not one current in ten marled 
on our charts has any existence ; and the chief ofHce of these 
investigations would be the negative but usefid one of renuivip^ 
such misstatements entirely. There can be no doubt, o,t ,r1L 
events, that the much-tallied of current in the east of tjie At-i 
lantic is imaginary, and that a belief of its e^i^tence arus^ en- 
tizely from the local attraction of the needle: it viiiiislics entjre* 
ly tbe instant Professor Barlow's correcting plate is aflix^,,tp 
the steering-corn pa^, and returns again whenever the plate, isij^^ 
naoved, , i , ^ . 

, It may not be uninteresting to state how this ciuioua e&ect 
is produced. The local attraction, which is the technical name 
gilHen.to the hifluencc wliic|i the iron distributed .over the hull 
fjifefts upon the needle of the compass, has, in most ships, the 
fffect of drawing its north end forward, or towards the head of 
the vessel. In the soutliem hemisphere the reverse takes 
place. To shew how tliis produces an apparent current, 
let it be supposed tliat a ship steers from the Bi'itish Channel 
towards Madeira on a SW. course, ^ comjiatia, and that the 
navigator, guided by the best documei^ts i^ liis possession, al- 
lows two points westerly variation, it ig. clesf ,1^*\ wiU^ suppose 
fiiet his course made good is SSW. But, «*' 
Attraction, tlie north end of the needle has bccj 
.su^>oBe, half a point more lo the westward, v 
■she VHciation allowed ought lo have beefi Si | 
^Chui^ the course made good has u) fact 1h 
imteadof SSW.; and the difiirence of.^oi 
de^'i reckoning aad that tihewn . by d 
rally atxriWs to a currvnL st'ltilijf ^> 
Stf^U of Gibraltar. On the r]etuni, 
bg bjf cMHjiaiu Ni;., and vhcn,, 
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towance of % points weKterly variation, he conceives his coumr 
made gcwd to be NNE. while in fact it is i point more to the 
oastward, in consequence of the north end of the needle being: 
drawn, as formerly, towards the ship's liead, the eifect of which 
would of course now bo to diminish the westerly rariation, juat 
as niuoh as the same cause acting in the oppot^ite direction had 
augmented the variation, when the vesfiel's head was directed to 
the SW. Therefore, iu this case, namely, with the vesael'a head 
to the NE., the real course would be \ pcuut more to the east- 
ward than the uavigator would aUuw for; and he would, as be- 
fore, naturally ascribe the difference between his position by 
dead reckoning, and that by his chronometer, to a current set- 
ting to the eastward. I have never read or lieard of any cur- 
rent Betting towaids the IStraits of Gibraltar from the AtlBnbe 
which this theory would ni>t fully explain. Certainly, however^ 
an exact account of such iindoubted currents as the Gulf Stream 
along the coast of North America, and that oil' tlie Cape of Good- 
Hope, would be useful and interesting. Captain Sabine's j-e- 
searches in this respect have already gjven us some valuable Uk 
formation as to currents near the Equator. 

A very useful branch of this class of subjects would be the 
measurement of the perpendicular rise and fall of the tides in 
harbours much frequented by shipping, and also the direction, 
of the stream ; both practical points of considerable moment, but 
which in mo^t cases are known only to the pilots and fishermen 
of the spot, although there is no reason why it should not be 
known to strangers. 

These seem the principal points under the first head af io- 
quiry ; but there are many othei-s to which an officer h«yii^ 
such objects ctmstantly and exclusively in view, would of cou^ 
direct his attention.. ,,i, w- 

HAUTICAL SCIENCE. ,,^9^ 

Under this topic might be classed observations, such as tboll* 
recently made by Lieutenant Foster at Port Bowen, on atin». 
spherical refraction, the dip of (he needle, and the diurnal t». 
riation of the uiagneL Astronomical observations on Uic op> 
positicms of the planets, ocrultations of the fixed stars byr the 
moon, under favourable circumstances, and various oth«r odg^ 
(j'a/ phenomena, might be made to good purpose. Oaneq 
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dent ubservations of Jupiter's satellites, and particularly corre- 
spondent observations of moon culminating ^tars, as well w 
of eclipses, would be v»ry serviceable to the cause uf nautical aa- 
tmnbmy. It is desirable also to ascertain how far the method 
of oc«ultations can be pi'actised at sea, and to what magnitude 
of Btars it may be useful to carry the annputations in the nau- 
tical almanack. Men of science who have turned their atten- 
tion to these pursuits, would probably furnish the commander 
of such an expedition with many hints for inquiry, which can- 
not )»e suggested by a practical man. There have as yet been 
no regular and systematic trials made at sea of the relative me- 
rits of the various instruments contrived for measuring the 
moon's distance ft-om the sun and sttu's. Practical men are di^ 
vtded betweai the sextant, Troughton's circle, and the repeat- 
ing circle, and much needless expence is often incurred by per-' 
mat who can ill atford such outlay. The readiest, as well as 
the most exact methods of making lunar observations and dtintL 
nometers mutually assist one another, have never yet been JJldJ 
perly stated. .--r-'u.- 



•A wide field for the diligence of any officer so ettljflt(y*ff,"'ft) 
presented under this section, and, if duly explM-ed, could not fsSl 
to prove liighly beneficial to the cotnitry. The peculiar resources 
of the distant parts of tlie globe are extremely little known ; 
indeed up to a recent p«Tod, it was of no great importance that 
they should be so. Now, however, that the tradie of the eastern 
seas and of South America in thrown open, and thaf with (liina 
and Japan will soon undoub^ly follow, it l>» <f the first 

consequence that our traders should have howledgc 

of the resources of porta far from l«n»"" df a)] ol,. 

jects merely commerdaL A«hi" ' t le middle 

of her voy^, or spring H leak. i ms ; — her 

CT«# may become riekly :— "i i,! oaWes, 

or split her saih; and it ■. ^ry ex. 

istence of the whole enl. 1 1 . . „houI(| 

take fAact: But it is quii. r. mi- 

stances, the master of the - . 
rfkection he ought tft p 
, make the ( 
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I evil, which is of perpetual recurrence, lies in having distinct (ut- 
I .counts properly arranged and methodised of the resources'tf 
I aU the chief ports of the world. It signifies nothing to tell 
I die seaman or shipowner that there have been already hun- 
I dreds of voyages written, and that the requisite information is 
I iomewbere upon record ; for, although this may be true, still it 
[ if not to be had in a shape which seamen can avail themselves of. 
I £ither the circumstances under which those voyages have beeti 
I written are materially altered, as in the case of all the South Sea 
I Islands, New Holland, and South America, or the information 
I is scattered over long works, written with no such views, and, 
I Bke the nautical observations which most voyages contain, en- 
I "tangled with narratives, or other extraneous matter, from whidh 
I it is impossible to free them, or turn them to account at the 
I inoment of neeti. 

I ■ These remiu-ks apply particularly to the necessities of traaiTlg 
I 'ihips ; but it would be of use also to ascertain the resources 
I' suitable to King's ships in the same places, in the event of wbt. 
I Much vexatious delay is often caused abroad by the igno- 
I niice of traders as to the local regulations of the different ports ; 
K mdit has sometimes happened, that unpleasant discussions have 
t-.^^iriaen evoi between the government of those places and thetap- 
I tains of his Majesty's ships, on points respecting which no pre- 

■ ' viQus diligence on their part could have given them information. 

■ ' Actual inquiries, regularly instituted on the spot, and for this 
I oppress purpose, are the only means of obtaining the local knoW- 
I pledge which would prevent these embarrassments, liverv one at 
I -ul acquainted with remote foreign stations, knows how conti- 
I jBually such difficulties are produced by ignorance <rf what~'ii 
K laistomary. ''^"" 
I '*"'■" ■ ■ liJ 

I ''"i GENEBAL SCIENCE. ''^l^ 

I In considering the sdentiiic obsen-ations which mi^f'llie 
I "made (HI such a voyage, those for determinmg the length if the 
I Bpconds pendulum occupy the first place. The figure of 4be 
L ■ «arth is a question which at present occupies much of the ' at- 
I ^^tention of the scientific world ; and this method of detenninJtig 
I !itlie point is one which might be pursued with great ndvaUt^ 
I ''fturing the progress of these inquiries, without essentially inUr- 
jeiiug with the more practical and useful objects ^eit^l 
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vetted ta The jngeuious contrivanceB of Captain Kater, have 
-already been shewn to be available in the hands of seamen, and 



;)ii^ kjiow also, that the time requisite for die performance of 
j^eee interesting expeiimcnts la not great. 

.There have aheady been a considerable number of such ob- 
.eervations made by different obsen-er.s, and witli different ifi- 
.Struineiits. But the nature of the experiniwit is such, that this 
cireumstance, which. in most other siniilar matters add tp .the 
value of the work as a whole, in this case ai-e not <iuite so 
satisfactory ; for the experiments with tlie invariable pendulup 
a^^ so strictly comparative in tlieir nature, that, in order to dc- 
,^(ice any valuable conclusions from them, they ougjit to be usc|d 
ibj the same observer under similar circumstances, but iu very 
,fjliff^ent situations ; so tJmt the object in view, the detcrmniatipn 
of the imequal figure of the earth, might be the sole cause of dif- 
, fference, in the result. It would he iiighly deairabie, therefpp, to 

^j^scertain the lengtli of the iiendulum at stations both nrar.to 
^d remote froui the equator, m the ^loutheni Jieniisplierpj wheie 
^e question is fully of js much impoi taotc as in this. ^ 

, ,.,To investigate by actual tnal thceifict (iflocal dfiisity, or (bat 

^jyllieh is caused by the natiu'e ot the ground at the sliiliun, on the 

^T^rations of a pendulum, has bttn (oniukred a luiint iutLrest- 

_^g, desideratum. To actomphhh this, hoivevcr, it is essential 
Jhflit the same instrumtnts bo uaed, swung at a series of stations, 

J^j^ing not in different latitudes, as in the first case alluded to, 
but along the same parallel, where, according to theory, the 
number of vibrations of the same pendulum, after allowance fpr 
temperature has lieen made, ought to be alike; and consequent- 
ly the amount by which they should l>c asccrtiiiii'.ii lo difT'iT, 
would express the effect of tin's disturbing can 'i—:-. a-c, i- 

tained, this would become a valuable clement 
and would be applicable generally to every 
quent experiment on the length of lUe pet 

, ^ The measurement of the height, of Uj 

-, fjie, barometer, in conjunction v^hh levc 
jpal operations, and in different climatcN ^■ 

,^,y^eriffe and Terra del ruego. ...Ljl" ■!' 

^^mah useful data in a very 

_jigg_uiry. In a aimilar spipit, ili' 
^fafxv brought up from gri;at di 
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of 'waves ascertained, — meteorological taiileg framed in diflereiil 
climates, — hygrometers and other instruments tried, — iniosnda- 
gical, zoological and botanical coUectious of natural tuBtavy* migtit 
also be made, without deviating from the path tvhicli an atten- 
tion to the more useful objects of the voyage would prescribe. 
The ii^enious and valuable theories of Mr Dsniell on the «on- 
stitubon of the atmosphere, suggest many ctiriou^s iavetiti^' 
tions to the voyagE¥ who sliould have leisure to follow 
•Uplii 

-Tsf>i ^{fi^ Head, General Infbrvtat'ton. 

Tf is difficult to say to what extent a popular account of 
state of manners, domestic and political, might be rendered in- 
teresting or useful, if made to embrace so extensive a voyage as 
thdt here contemplated. But it can scarcely be doubled, thiri, 
in these days of curiosity and research, a simple statement of 
the (4iaracteristic traits of the inhabitants at the principal sta- 
tions on the different coasts of the world, would not Tie de^i3' 
an UnhnpOrtant addition to our knowledge. It wotild be ctt-' 
rious, for example, to point out the operation of the cailsA 
which have been in action in the South Sea Islands since' ti^ 
days of Cook ; and, generally speating, to mark the effect of qm 
attempts to civihse and convert the ruder inhabitants of 
gldbei 

it may be remarked, that there are already several 
expeditions sent by this country to different parts of the 
But their objects are all more or less particular, and, 
highly useful in themselves, cannot either, jointly or sirii 
expected to furnish the results contemplated here, the 
value of which lies in their being part of one connected' 
performed by one course of service, and by means of a 
Bet of instruments and the same observers. Inileed, it 
sibly be true, that to give the detttchcd surveys alluded' 
full utility, their particular r^ults ought to be ccAinecl 
some such geBeral plan as that which is here descrilied. 

It is difficult to say precisely what would be the Iiest 
follow, but the following sketch includes most of the p 
geographical situation of which it seems desirable to 
more precisely than is at present known, while, at thq san 
it takes in those Btt >tit«8 at whitji the pepdt) l nm r^ ^ bwj 
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and other scientific olwiervations miute', without interfering with 
the primary object of useful and practical investigation. 

The first part of the voyage might include Madeira, Tene- 
liSe, one of the Cape de Verds, Bahia, Rio de Janeiro, Monte 
Video, Buenos Ayres. Tho next would include the Falkland 
Iskoids, tvhere there ib a liarbour exactly in the correspondent 
latitude of that of London ; Cape Horn, where there is a secure 
pOlt almost in the opposite latitude to that of Leith Portt and 
Oonaequently affording Gtations well suited for swinging tlK 
pendulum, in order to have, as nearly as possible, similar ob«er- 
vations in the southern as in the northern hemispheres ; thence 
toXhe coasts of Chili, Peru, and Colombia, as far as the Equa- 
tor, and also to the Gallapagos Islands. The third division 
would sweep the Pacific as far as New Holland, including the 
vai-ious groups of Islands in that interesting region. The next 
would take in various stations amongst the Islands of the Eaat- 
teoi Archipelago, lying between New South Wales and China. 
The fifth division would im^lude the Straits of Malacca, the 
Presidenciee of India, Ceylon, the Mauritius, and the Cape. 
The last would take in St Helena, Ascension, the West InoieB, 
Bermuda, Charlestown, the Azores, and England. 

With the exception of one or two, there is mme of these 
places where it would not be usc^ful to the practical seaman to 
be v^ aoqu^ted with all, or most, of the points mentioned in 
the foregoing sketch. Sonke of the names of the places mentioned, 
however, have been intnxluced for the purpone of completing the 
important senesof pendulum experimenls, having the effect of 
local density for tlieir objett, a ' in view the necessity 

of selecting statiims along 'Id- of latitude, hut 

differing as much aa poaail) ■ 4 tli.- ground. The 

following may Iw stated aa M^uliirly well suited 

faf.establiih the point in tpj 
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Val,>arEiso, 

New South n'iilea, 



Contuicnt, alluvia^ 

Do. primitive 
Insular, roliiAtiic.. 

Continent, eandiitoiie 
Do. granite. 



' There are other parallels in higher latitudes, where, if it were 
Wcessary, these experiments might be repeErtedg-^ufiftH^lPi^M 
offers such coQveniencies as the above, ' -' "" '" . -lin-'oco 

It will readily be admitted by practical men, that such aa,w- 
^uous course of service oould only be properly executed bynli 
officer whose sole duty it should be to devote his time and ihmighls 
to its aoooniplishmeat. He would require to be supported <jly 
numerous and able assistants, and be left in a great in^asuWIo 
the exercise of his own discreliou as to the details of the vdyi^, 
such as the ports he should touch at, and the periods of his stay 
at each. As it is well known that the ordinary course of naval 
dudes on foreign stations, ixicupies the whcle of the coHimanding 
officer's time, it would be essential to the success of any^muh 
voyage as tJiis, that the commander should be left quite fnee^ sa 
Saxaa the nature of the service would allow, from allextnuieouE 
. duties unconnected with diesc objects. In war this is impossi- 
ble—in peace it is easy ; and tliis is the only time, theve&n^ 
that Biich an enterprise can be thought of. 



On Achmite, Hyahs\d£rtic and Trachyl^te. By I^ 
BaEiXHAUi-T of Freybcrg. 




I. Achmite. 

X^KOFEssoa MiTscHKBLicH, ID Schwe'igger's Journal ctifl 
miatry, describes the Achmite, a Norwegian mineral, "i 
species. On reading his account, I was immediately struck ttlA 
the resemblance of this mineral to Augite. I soon bad no aO- 
portunity of examining a small suite of this mineral, in the col- 
lection of Heyer in Dresden, and was convinced that AcJmHc 
ttuu a mere variety of Augite. I could not iind those diSerenca 



FrbfessOT Breithaupt oil Achmite, and Hydlosiderite. 868 
in the magnitudeof the lateral edges mentioned by Mttscherlich. 
The inclinations of both lateral cleavages, I found to be essen- 
tially the same aa those which the latest measurements give of 
Augite. The specific gravity =3,3820. Itdittersfrom Augite 
in being rather Mfter, much more easily frangible, and in having 
much less lustre on the compact fracture. It comes nearest in 
these characters to the Hedenbergite of Berzehus, which is also 
but a variety of Augite. These appearances alone are suflieieDt 
to shew, that the mineral is uo more in a fresh condition, on the 
contrary, has undergone some change. In this way, we can ex- 
plain the difference in chemical composition observed in Augite, 
but not of that change by which out of Augite green eaith is 
formed. Aa Professor Mitscherlich states the specific gfavi^ 
at 3 % it is probable that the specimens he examined were more 
decayed than those I employed. It is also pos»ble that the po- 
ation of the planes of crystallization may have been altered by 
.^eeon^HiutioQ. ■ , ^iM 

!«»,« l\. Hyalosiderile. ,,.,^ 

1 Prtrfesaor Walehner has givai a very accurate mineralogiddl 
description, and also a chemical analysis of tliis mineral in 
Schweigger's New Journal, b. ix. h. i. s. 63-80. Its locality is 
that remarkable conical hill, named Kaiserstuhl, in Badui, 
which is composed of members of the secondary trap series. At 
first sight, it might pass fora new mineral ; but Professor Waleh- 
ner communicated to me his doubts as to its being a new species, 
and remarked, that it was probably only a variety of Olivine. On 
examining some specimens, I found that it bore the same relation 
to Chrysolite that Achmite does to Augite, viz: having an tnfelior 
hardness, and very low lustre in the compact fra 
Measurement proved, that the HtfalosideriU 

aolile, but in a state of partial deeompo^ii 

oondttion, explaiuE the difference in lix 
Cbrysolita Itisworthyof remark, that, ■ : 
by weathering, that the open cleavaj;' 
fected. This is most striking with tin 
thoklase, which, when so much decniiy 
into a kind of porcelain earth bei i > 
most obvious cleavages. Bui ii is 
the compact fracture 
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364 Professor Breithnupt cm Ififaloiiderite and Trachtflyte. 
celftin Manufaclurc at Meiasea, has, with an ecoDomical viev, 
undertaken a chemical esaminatioD of the Of thoclases, ironi ABC 
near Schnceber^. Hefinda, that, in those varieties \Thtch are the 
least decomposed, there is a smaller quantity of potash and mate 
oliiBiina, than in the fresh or unaltered vaiieties ; wliile the more 
completely decomposed afford no potash, but more alumina. 
These examples, we think, arc sufftcieni to prove, that a mineral 
can only be considered as a new species, when it possesses ossen. 
ti^ diiferences from all known species, and can be examined in a 
FreBb state. It also leads to erroneous vievs as to composition, if 
the mineral is examined, not in a fresh, but in a decomposed 
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■tm/Wlu* n ij.i.' .: ■ I'.' 

,< iXlX- ^rofiiylyte, firobablij a New Mitwrai Sp^agt. 
■ \. Characters of 7Vacfa/lt/(e. — C(Jours velvet, brownish antl 
gttMtiah blAck; occurs massive and in plates; lustre vttreotrt, 
Eonrelitnes inclining to reanous ; fracture generally siliatl*coil- 
choidai, seldom uneven ; no trace of cleavage ; fragments sharp 
edged ; opaque ; streak dark ash grey ; easily frangible ; hard- 
rtess' = 8.5. {between orihoclase and fiuartz) speci6e gravity 
= 8.W to 2.54. 

9. ObservatioM. — It resembles Obsidian more than anjMiieJ^ 
onnera], but is distinguished from it by streak, grett«' speciS^ 
gravity, &c. and certainly by its chemical composition. B6th 
minerals appear members of the same genus. In colour, Iiisft*; 
and fracture, the Trathylyts approaches very near to GadoRnite. 
It* appearance beft>re the blowpipe is remarkaMe ; it mrfts itr- 
stsntaneously with intumescence, into a brown and tomelMn 
TffiBcuiar sb^. Hence its name, which refers to its rapid mHt- 
ing. " ■ 

Hitherto this mineral has only been found at Sasebihtlj 
tweeQ Dransfeld and Giitltngen, where it occurs in snwU 
Mxl plate formed masses, iml)ed<lcd in basalt and 
has been confounded with ct^nchoidal Angite • ; but tft^' 
chtudal Augile is sufficiently distinguished flijm ilj 
gravity, which, in that of the RJion, is 3.474, not to 
that it alvays exhibits trace»«^ a r«te»vage in the dii 
primary rhombic prism. ■ ' 

8 Hiiidbucb der JlinerBlngie, s. 09a 
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BE destruction of the live cilies on tlie bordets of the Iridut 
.^^ipbaltii^K or Dead Sea, can be auributed, I conceive, to n»- 
^^Sg else iban a volcanic eruption, judging bot)i_rrom thedescrip- 
tlfU given by Moses of tlic nianner in which it took place *» aad 
(nnn the present aspect of the country itself. 

- I presume it is unnecessary to urge, that tlie reason assigned 
■a Holy Writ for tl)e destruction of the cities alluded tu, doeanot 
exclude the opetaliou of natural causes in bringing it about, and 
that there can be no greater impropriety in supposing a volcano 
to have execnted the will of ihe Deity against the eitie^ of So- 
dom and Gomorrah, than tt would be to tma^ne, if sucli on 
idea ware on other gi-oiinds adniisaiUe, tltat the sea loigbt.baiy^ 
been the instrument in the hands of the dame Being foreSq^i^ 
the general destruction of the human xace in the 0^86 ,t^ tb^^f)^ 
luge. .,|, I,,,,!,. 

Whether indeed we chuse to supiposc the fire which Wd 
waste these places, to have originated from above or from tftlt/w, 
the employment of secondary causes seems equally implied; aiul 
if it be urged, that the wonli of Genesis denote ihat it proceeded 
ttata the former quarter, it uiay,I think, be replied, that a volcanic 
eruption seen from a distance might be naturally mistaken ior 
a shower of sione.^, and that we cannot expwt trom the sacred 
historian in the case before us, any greaber insighL into the real 
nature of such phenunienA, than weMtfttinUg ^ ^""^ ia die aoa- 
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" The fWluwing are the wonb ti 9e 

" 24. Then the I^rd mln«il upon i 

^^, And lie ofenhrffw flilse 
todtauf t]tBa9dCiBi.aaillkil vbl-i 

alliheUnJof tht fLiii . ■ 



In Deutchttp- ii - 
agacountrt.-'tljfeUinl „ 
not sown nor beirMh, m 



lL lirltnstooe and fire 

■ jn.l all the inhaM- 

ii.jrnih, and lowarrf 
'*' v went up 

- -.k'Sl'riW 
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logous instance, in which the sun is said lohave stood still at tbe 

command of Joshua. 

That the individuals, who witnessed the destructioD of these 
places might have been impressed with this notion, will be mote 
readily believed, when we reflect, that in most eruptions the groats 
pltrtof the mischief occasioned proceeds from the matters ejectr 
ed| which are oden perceived only to fall from above ; and tli^, 
who recollect the description given by the younger I'liny of that 
from Vesuvius, wilt admit, that a person who had fled from ithe. 
neighbourhood of that volcano, as Lot is stated to have doDQ 
from the one near the Dead Sea, at the comnicnceiiieiit *i£. Uw 
eruption, would probahly have formed the same idea of wlwt 
was taking place ; fur it appears from the Roman writer, that it, 
was long before he was enabled, even at Misenum, to detennijj% 
in tlie midst of the general obscurity, tliat the cloud of unusual 
a^iearance, which was the precursor of the volcanic phenom^fl, 
proceeded from the mountain itself. ^ ,,.,i,^, 

When Livy mentions the sliower of .stones, whicli, jK^Qr^Jftig, 
to common report, fell from heaven on Mount Albanu,' th«rei<W 
be little doubt, that the phenomenon that gave rise to ^uchjul. 
idea was of an ajialogous descriptioji, and we shall sec h^^ofier* 
that the volcanic action, of which there are such decided e^i; 
dences in Fhrygia, was attiibuted by some to heavenly n)eteot8. 
.,jAb, therefore, we have no authority for suppoUug Mos^q^ 
natural historian, or for imagining that he possessed a kmtwn 
ledge of physics beyond that of the age in which be lived, ,'we 
may venture to apply to his narrative of the destruction of, (bew 
cities the same remark which Strabo lias made respecting; ,the 
indications of igneous action, presented by the country round 

Laodicea : " nm tu><lV" mtd liiniv ^:tiui Tin TmeuTHl JI^S*' t*W(W*l«r 

Volney's description of the present state of t^ 
coincides with this view. 
■ The south of Syria, (he remarks) thatilA 
which the Jordan flows, is a country of v(4caiim% '- tf^ 
nous and sulphureous sources of the take /— ^•— ' 
the pumice stones thrown upon its !> n ! ■, 
Tabaria, demonstate, that this vail 
terraneous fire, which is not yet cm: 
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- Clouds t^antDke are often obwrred to inu* from i)m lakc^ 

and new crevices to be formed upon itH Imnkii. If tonjerluiM 
iBVBcb cases were not loo liable to error, wo itiiglit ainpectt that 
the-whi^ valley has been fumied only by a viotriit idnkini; of a 
country which fonucrly puiiroci ilic Joninn into ilw Mi^itrrra> 
nesn. It appears cerltun, at least, that tht' cutn!iiroph<> »f flv« 
oties destroyed by fire, must Imvo Iwn otvaninnnl by thf cnifr 
tion of a volcano dien burning. Stralxi (<xpn<»ii4ly inyii, " that 
the tradition of the inhabitant's of tlie mnnlry (thnl in <>f tha 
Jews themselves) was, that formerly the valley of tlir lake WM 
peopled by thirteen flourisliing eitieH, and that tbcy wt-ni mhaI- 
kAred op by a volcano.'" Thix account setitn-t to Ik.- cimlimiud 
by the quantities of ruins still found by travclldra on the west* 
etahordfft. 

-'' *"nK eruptions themselves have ceased long nnce, but tliQ 
effbcti^ whidi usually succeed them, still c(iniinu<^ to be felt at 
intervals in this country. The cuu^t in gi'titral i* Hulijmrt to 
dmhquakes, and history notices several, which liavc chaii{(ed 
the face of Antioch, Loodicea, Tripifli, Rt/rytuN, Tyre, and HU 
iaa. Id our time, in the rear 1759, there hap|X'iicd one which 
aeaed tbe grestett ravaget. ft it said to have destroyed, ia 
Ae^^ey <4 B«Jb«r, ■jp«raH'S'*f iwt-rjty thousand |X'ri<m»; * 
loH wbxh hav iM'tvr txen repain^d. Fcr Utree aitniilm *im 
Aadu of it tctrJtitid ihe iuitviriuuit>. of Ijc'iiatitjn va much, «■ to 
riifolbem iftunidus ^ii.^■lr iy: luth, and linclJ uuder tetits." 
'>'"'I««Mifiw8lo tfj«* iwi*--''!* 'jf \>jJ;j:n''*, a receat tnu'etter, 
]BrX«^ «tiKM, -thnt.- 'M '.Mi >f^'j:i.-ts^x i'xv <fi' ^i^e i>e«id Sea, 
dil'dto«i^'Ct' tlte I'Jiid 'hi'. '.^'^.-;'. :: y.'xrraf-, red «ud bnuwo 

JMnQNNM^ *ywiiw. to'.!(,-;ii. c.j.o t •!.«.>. *>ii...-^ j-.Lvv^d.aioid, 
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The clicmtcal properties of the waters of the Deitd Sea* ruber 
? jletMJ countenance to tlie volganic origin of the surrouiuiing 
Oountryt as they contain scarcely any thing except miuiattc 
lalta, Dr Msrcet'B analysis giving in 100 parts of ihe water—- 



Muriataoflime, . . . 


. 3.920 




. 10.846 


Muriate of soda, . . . 


. 10.360 


Sulphate of liiue, - . . 


a054 



Now, we not only know that muriatic acid is c 
^'fcalcd from volcanoes in a state of activity, but that muriatic 
' ^Is are also frequent products of their eruption. 

The other substances met with are no less corrobpratjve of 

Rl'lhe cause assigned. Great quantities of asphaltum appear 

"•i^oating on the surface of the sea, and are driven hy die wijids 

"'to the east and west bank, where they remain fixed. Ancicnl 

writers inform us, that the neighbouring inhabitants went put in 

1* boaCs to cuilett this substance, and that it consiitutetl a con- 

Tluderable branch of commerce. On the south-west bank are 

Jlifhot wrings and deep gullies, dangerous to the traveller, were 

••'Wrt their position indicated by small pyramidic edifices on Uic 

"'fides. Sulphur and bitumen are also met witlj on the moun- 

;B^'taiiis round. 

On the shore of the lake Mr Maundrel found a Igioa of 
'bituminous stone, which I infer from his description to be 
-"analogous to that of Ragusa in Sicily, noticed in my meinoiron 
I'' the Geology of that island.* " It is a black sort of pebble, wlucli 
(^^being held to the flame of a candle, soon bums, and yields a qniqke 
^■" of a most intolerable stench. It has this property, diat it losj^ a 
'"Jart of its weight, but not of its bulk, by bucnlng. The tidls 
' 1x)rd«ing on the lake are said to abound with this sorL of sul- 
phureous (bituminous P) stone. I saw pieces of il, ailds oui- 
"author, at the convent of St John in the wilderness, two fieei 
" square. They were carved in basso relievo, and polished to so 
"high a lustre as black tnarble is capable of, and were desianed 
'fijT the ornament of the new church in the convent." 
,1^^ ■ ■■ "••''"'•'", 

' ... . ..;.--, ,,'1 -..■■■'t l«W9iI) JDd'-- 

. have since received a Bpecimen of tjils atone, which inm < 
fl«»milart»HiatDfIVajin«. ■ ' '* - ' '' ■ '-■ 




itritctioh af'Sodtim and Gomorrah 
It would appear, that, eveu antecedenlly to the erupUou men- 
pitied in Scripture, bitumen pits abounded in the plain of Sid- 
Sim. Thus, in ihe account of the battle between the kings of 
Sodom and Gomorrah, and some of the neighbouring princeg 
(Gren. ch. xiv), it is stud, — A^id the Vaie tf SuUiim wias^/uO of 
alimg-pits, wliich a learned friend assures me ought to be trans- 
lated_^iun(a«»w of bitumen. 

Mr Henderson, in his Travels in Iceland, will have it, that 
phenomena similar to those of the geysers uf Iceland, existed 
likewise in this neighbourhood. The word Siddim, he Buys, is 
derived from a Hebrew root, signifying " to gu^h out," which 
IS the identical meaning of die Icohuidic word geyser;andit is 
remarkable, that there exists in Iceland a valley, c«Ued. Gcysu- 
da], which signifies the Valley of Qeysers^ and conscqutQitly 
" . corresponds with the " Valley of Siddira." The lat^r,,ilwNtbi-c, 
he thinks should be translated the Valley of the Guslung Moun- 
"tiains. , , ,;,-, 

Mr Henderson further believes, that Shoddini, the objfact of 
tn^ idolatrous worship ol' the I&racUte^, (Dcut. mnu.„n. 
Tsalms cvi. 37) translated in our version " devils," >ver« boiU 
ing springs derived froin yolcanoea; and I may ttd^, an, som^ lit- 
tle corroboration of this opinion, that soni^^.hat ^luijai^ pltenQVii'- 
na at the Lucus Pallcoruni in Sicily, were the objects among 
tlje Greeks of peculiar and equally sanguinary, supciBtitjon. 

Mr Henderson thinks, that it was in imitation of .tlu;»e na- 
tural fountains, that Solomon caused to be cunstrucU,'d a num- 
uer of jetiiug fountains (as lie translates the passage), of' which 
we read in Ecclesiasticus, cap. xi. viii. My ignorance of the 
JHcbrew language [irecludes me from fonniiig any opinions a» lo 

'' ^e' probability of these conjectures; but tlje exisleno; of hoi 
springs in the valley, at a much luier period than that taij^;^ . 

' Tie refers, is fully established. ^ , , , . 

,' But besides this volcanic erupUonr which brougbt tt 

""'Hes^Tiction of these cities, it would appear that the v 

'^itself in which they stood was obliterated, and that r 
formed in its stead This is tollcclcd, not only ff^ 
rent non-existence of the valley in which these cStiei 
but likewise from ihe exprens words of Sfrriptui 
speaking of the wars which took p^cSt^ 

M J'-'I.V OCTOMER 1826. 
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Sotloni and Gomorrah, and certain adjoining iribea, it is addetl 
that ihe latter assembled in the Valley of Slddim which i» the 
Salt, {}, e. the Dead) Sea. It is therefore supposed that the lake 
itself occupies the site of this once fertile valley ; and in order 
to account for the change, Volney and others have imagined, 
that the destruction of the cities was followed by a tremendous 
earthquake, which sunk the whole country considerably below 
its former level. 

But the sinking of a valley, besides that it is quite an unprece- 
dented phenomenon in the extent assumed, would hardly ac- 
count for the obliteration of the ancient bed of the Jordan, a 
river which, though now absorbed in the Dead Sea, from 
whence it is carried oiF by the mere influence of evaporation, 
must, before that lake existed, have continued its course either 
to the Red Sea or the Mediterranean. 

Now, if the Dead Sea had been formed by tbe cause assign- 
ed, the waters I conceive would still continue to have discharg- 
ed themselves by their old channel, unless, indeed, the subsi- 
dence had been very considerable ; and then the course of the 
Jordan, just north of the Dead Sea. would have presented, 
what I believe no traveller, ancient or modern, has remarked, a 
succession of rapids and cataracts, proportionate to the greatness 
of the descent. 

That the Jordan really did discharge its waters at one period 
into the Red Sea, is rendered extremely probable, by the late in^ 
teteating researches of Mr Burckhardt, who has been the first to 
discover the existence of a great longitudinal valley, extending, 
in nearly a straight line south-west, from the Dead Sea as far as 
Akaba, at the extremity of the eastern branch of the Hed Sea, 
and continuous with that in which the Jordan flows from its 
origin in the mountains near Damascus. It was probably 
through this very valley that the trade between Jerusalem and 
the Red Sea was in former limes carried on. The caravans, 
loaded at Ezengeber with the treasures of Ophir, might, after a 
march of six or seven days, deposit their loads in the warehouses 
of Solomon. 

This important discovery seems to place it beyond question, 
that if there ever was a time at which the Jordan was not re- 
ceived into a lake, which presented a surface conaderable enough 
\ to carry off its waters by evaporation, the latter would 1 
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been discharged by this valley into ihe Red Sea, and hence 
every tlieory of the origin of the lake Asphaltitis must be re- 
garded as imperfect, which does not account for the obliteration 
of this channel. 

For my own [lart were I lo offer a conjecture on the subject, 
I should suppose, that the same volcano which overwhelmed, 
with its ejected materiaU, the cities of the plain, threw out at 
the same time a current of lava sufficiently considerable to stop 
the course of the Jordan, the waters of whicli, unable to over- 
come this barrier, accumulated in the plain of Siddim until they 
converted it into the present lake. I do not know that any tra- 
veller has observed what is the ordinary depth of the Dead Sea; 
but if we only imagine a current of lava, like that which, in 
1667, proceeded from Etna, and flowed into the sea above 
Catania, to have descended at right angles to the bed of the 
River Jordan, the lake need not be supposed very shallow. 

Nor need we be startled at the magnitude of the effect that 
we find to have resulted from a cause which, comparatively 
speaking, appears so insignificant ; for, if the Uttle rivulet, that 
flows at the foot of the Puy de la Vache in Auvergne, was ade- 
quate to produce the lake of Aidat, there seems no dispropor- 
tion, in attributing to a river of the size of Jordan, to say no- 
thing of the other streams, nowise Inconsiderable, which must 
have been affected by the same cause, the formation of a piece 
of water, which, according lo the best authorities, is, after all, not 
more than twenty-four leagues in length, by six or seven in 
breadth. 

That the volcanic eruption which destroyed the cities of the 
Pentrapolis, was accompanied by the flowing of a stream of lava, 
may be inferred, I think, from the very words of Scripture. 
Thus when Eliphaz reminds Job of this catastrophe, he makes use 
of the following expressions, according lo Henderson's tra' 
tion of the passage : 

" Hast thou observed the ancient trat't 
That' wna trodden by wicked mortals ? 
Who were arrested on a sudden ; 
Whose tbundation U a mellenfiaDd. 
Who said to God, depart ft-om iis, 
What can Shaddat do to us ? 
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TOc Deih-uclwn nf Sodom and Gnviofr'ah. 
Though iie hod filled their houses with wealth, 
(Far frntrt me he the counsel of the wicked) 
The righteous heheld and rg'oiced, 

The innocent laughed them to Beam; , j 

Surely their substance was carried away, 
And tlieir riches devoured hj fire." 

Job, xxii. 16-30. 

The same fact, Mr Henderson thinks, is implied in the descrip- 
tion of the cii'cuni stances connected with Lot's escape. 

" Why was he prohibited from lingering in any part of the 
low land, if not because he would be there exposed to the pesii- 
[lential volcanic effluvia and to tlie lava ? And what reason can 
be assigned for his obtaining leave to slop in Zoar, but its lying 
fit some distance from the spot where the lava began tu act, as 
likewise on an elevation whence he could survey the approach' 
ing ruin ; and retire befra-e the stream reached that place ? "We 
accordingly find, that llowc^■er desirous he was to stay tliere at 
.fkst, he quitted it before night, for a still more elevated ^nd 
safe retreat; — " And Lot wail up out of Zoar, and dweUm 
the mountain, firr he feared to dwell in Zoar^ — Gen. xix. 3) 

How natural is the incrustation of his wife on this hypothe 
Remaining in a lower part of the valley, and looking with a nist- 
fial eye towards Sodom, she was surrounded, ere she was aware, 
by riielava, which, rising and swelling, at leugth reached her, 
and (whilst the volcanic effluvia deprived her of life) incrusted 
her where she stood, so that being, as it were, embalmed by the 
sat so- bituminous mass, she became a conspicuous beacon, and 
admonitory example to future generations. The power of «lus 
ttsphahic substance in preserving from corruption is evidtmt, 
from its being employed by the Egyptians for embalming their 
mummies." 

" She is said to have been converted into a pillar rf jrtft, fa 
account of the quantity of that substance which appeared ba 
the crust ; and its abimdance in those countries is botorioos, 
both from sacred and profane history ; so much so, that the hke 
which ^o^v fills the caverns made by the earthquake, has, among 
other names, that of the Salt Sea." 

I know not what opitiion may be entertained with re^ud to 

'this explanation of the disaster that awaited Lot's wiffe, (jllt ii 

will at least be allowed, that the eruption of a stream of lai^ 
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vhich might have interfered with the course of the river Jor- 
dan, is not only in itself a probable cirL'umstance, but one that 
derives some support from the sacred writings themselves. 

Much, however, it is confessed, remains to be explored, be- 
fore this or any other theory can be finally adopted ; and it is 
to be hoped, that the first individual who has spirit and resolu- 
tion enough to venture into these inhospitable regions, will pay 
attention to the physical structure of the country. 

He should, in particular, search die rocks which bound the 
Dead Sea, in order to discover, if possible, the crater of the voU 
caoo which was in a state of eruption at the period alluded to; 
he should ascertain, whether there are any proofs of that ank- 
tng of the ground, which, notwithstanding Volney's authority, I 
Tiave regarded as so problematical ; whether traces of the ancient 
bed of the river can be discovered south of the lake, or of a bar> 
r^r of lava stretching across it ; nor should he omit to examine, 
whether the vestiges of these devoted cities have been sub- 
merged, as some have statetl, bencatli the waters, or are buried, 
like Pompeii, under heaps of the ejected materials.— /'rom Dr 
Daubenjfg lately published work on Volcanoes. 



Notice on Oil in the Human Blood, by Dr Adam ; and on Ute 
effects of the Bite of the Ceylon Leech, by John Tytleb, 
Esq. Assistant-Surgeon. Garrison of Monghyr. 

O'd in Human Blood. 

\- HE following brief notice may prove interesting, as it re- 
lates to a peculiarity in the human subject, which I have not 
hitherto inet with ; nor do I remember to have read of a similar 
occurrence in medical writings. The body of Serjeant Macdo- 
nald was sent from the garrison to the general h. 
.spcction ; as certain circumstances had creat- 
garding the maimer of his death. He had 
barrack-room apparently in good health, 
morning lying dead on Ills couch. H^ 
was stated, the preceding evening, with 
and, it was currently surmised, had i 
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lence through their means. Under this impJ-eaBion, the body 
was (directed to be examined with great care, and A report made 
of the appearances on dissection. 

The sulqect was rather coqiident, and, from incipient putre- 
faction, much swelling and discoloratimi existed about the ianA 
and neck. On removing the sciill-cay», some Uood, which eaca- 
-ped from a sinus wounded in the dissection, was observed to 
present a singular oily appearance on its surface. When mi- 
nutely examined, this was found to proceed from an oil swira- 
ming about in the fluid, in the form of small glwhirles. In con- 
sistence it resembled olive-oil ; but in colour approached more 
to that of amber, or of hot-drawn castor-oil. In the substance 
of the brain, slight indications of congestion presented them- 
selves, but no decided inflammatory appearance. The abdo- 
men was opened, and the blood in the cava ascendens found to 
contain the same oily matter in great abundance, as was also 
the case with the femoral, and other vessels of the lower extre- 
mity ; and it evidently pervaded the whole venous system. IJI 
proportion to the mass of blood, it existed in considerable quan- 
tity, and might lie collected by means of a spoon, with great 
ease. A quantity of the oil thus procured, with some adhaent 
blood, was set a^ide for analysis ; but putrefaction speedily 
taking place, prevented the examination. No visible disease 
existed in any of the viscera, whether of the thorax or abdo- 
men. It was afterwards ascertained that this man had been in- 
toxicated the night previous to his decease ; but he was in ge- 
neral of sober habits, and enjoyed a perftxilly sound and healthy 
frame.* 

■ Since the nbuve notice was |ireBent«il to the Calcutta Me<lical and Phj- 
lical Society, I have observed in the Edinburgh PhiloBophical and Medlcsi 
Journalj, that a simUur oil is described as having been found in Uie blood of 
the lining subject, by Dr S. Trail of Liverpool. The oil in these inBtances 
was combined with the aerum in the form of «n ennilaion j and it is nol im- 
probsble, tliiit during life the same uninn existed in the caee nan il«tftiled. 
PutreiBction, however, having commenced before the body waa upenefl, we 
had no opportunity of witnessing Ihe natural appearance of the fluid, or of ns. 
certaining the relations which its elementnrv parts may hnve borne to each 
other. Judging from its appearance, I should say it was much more abnh- 
dant than the proportion slated by Dr Trail in his cases. Tt 
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(M tJte Bile of (lie Ceyhan Leech. 
Though an invalid station does not generally afford oppoitu- 
nitios of seeing disease in a grtsit varidy of forms, yet it po3> 
sesses one advantage not always obtainable in places where iii&< 
dical practice is more extensive ; I mean that of seeing the last 
stage and termination oi' maladies that have been vciy long pro- 
- Iracted, and on which a variety of plans of treatment have friim 
time to time been tried. To the above observations I hav^ 
been led, by having an opporlnnity at this placi; of seeing sava^i 
cases of men who have been bitten by poisonous leeches in tlia 
i^and of Ceylon ; and as the nature of the wounds inflicted by. 
those animals is not, I believe, very well known, perhaps the So- 
ciety may be a little interested by hearing the history of their 
cases, as far as can be gathered fi-om their own statement, andi 
an account of their present condition. 

Bhawani Deen, sipaliee, three years ago, when sleeping oDi 
the ground in the kingdom of Candy, wiis bitten by a leech, just 
behind the inner ankle of the right foot. When he awoke, the 
animal was gone, but blood continued to flow fur some time. 
He describes the leeches there as being about four inches long, 
slender and black, and living in stony places and among trees ; 
from which habitations they issue in great numbers, when a 
shower of rain falls. In about two months, the wound skinned 
over ; but in its place a tumour arose, filled with pus. This was 
opened by his surgeon, and the matter discharged. The orifice 
degenerated into a foul unhealthy ulcer, on account of which 
it was finally necessary to send him to this place Monghyr. L 
saw him 6rst in lost August : the ulcer was then open, since 
which it has gradually healed ; but there is a considerable loss 
of substance; the skin all around is drawn in and puckered, 
and has lost its block ccitoiir, that is, no doubt, by the loss of 

vta of D thicker cunulsliMii:!!, anil ccmslilerafily darker eolAU;.^%2!inial i aud 
tbe oil which was awimnilng ua the surface, m atateil sM ''^ ease 

be AepuBtccI iVnm the ^eniinil mita). It may be woiti m 

the eveninf; IbiK notice wiM matte tn the Sodely, k ir- 
Veterinary-Surgeon Hmlgimn, itatetl, tlut lie bad w 
similar oil in tlie bloi>i] of the liurse ; bill KlUiOil|tl 
cularl; attracted ti> the clrcunwtance at tbe ttn«^ . 
account for It—T- A. 
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the rete mucosum. The muscles of the leg, particolarlj the" 
gastrocnetnii, are so much wasted, as to render him a complete 
cripple, and he walks only by the help of a staff. 

Meer Wilaet Alee, drummer, was bitten in the same coun- 
try, and about the same lime, in the outer ankle of the left ftiot. 
He describes the leeches as the former patient, excepting differ- 
ing as to their aze, which by this man's account is not above 
two inches. On seeing the leech on his foot, he tore it off, and 
flung il away ; and to this circumstance he ascribes the peculiar 
malignity of the wound he received. A small ulcer appeared, 
which in hospital was speedily cured ; but as soon as he return- 
ed to duty, again broke out. He was again cured in hospital, 
and again the ulcer reappeared on his discharge ; and this wasi 
repeated several times. Three times the surgeon cut out the edge 
of the ulcer all around its circumference, with a view, no doubt, 
of removing the diseased or infected parts : but not the least be- 
nefil-reaulled from the operation. The ulcer is now exceedingly 
fo\A, with a great destruction of substance, and a constant and 
coifious discharge of sanies. On the upper part of the foot, its 
sizt and shape is like that of two rupees laid lengthways ; and 
it has eaten into the sole, and made there an indentation of a- 
hodt two inches long, and one broad, very deep and foul. This 
nia(i is of course totally a cripple. He states it to be the gei 
ral|belief, that if these leeches, upon fixing on a part, are allc 
ed ^o gorge themselves, and come off of their own accord, th) 
B harmless: but that if rudely torn off, they leave th< 
n the wound, and the above mischievous consequences ett- 
sua Supposing this account of the effects of disturbing these 
animals to be true, is the above account of its cause also to be 
r may it be allowed to conjecture, that those leeches 
:, two sets of teeth, one of which they employ as 
instruments in recraving their food, and the other as weapons of 
injury, when they find themselves attacked ? 

Kesri Sing, sipahee, was bitten on the upper part of the great 
toe. His description of the leech exactly agrees with that of thj 
last patient. Ulceration took place, which healed, and was si 
ceeded by a tumour containing pus. On being opened, thii 
getlerated into a sloughing ulcer, out of which came a large 
ttoH of the extensor tendon of the toe. The ulcer is at 



bite il 
teeth il 



adAiitted, c 
have, like snakes 






Mr Frembly on tfte Tentperaiure ofOie Sea. 377 

healed ; but a very large cicatrix remains, and the patient has as 
yet by no means recovered the perfect use of his foot. 

Thus we see three men perfectly hale in other respects, ren- 
dered totally useless by tliis accident. It would be very satisfac- 
tory, could some correct information be got about the repdlee 
which possess ilie power of causing so much mischief, and the bert 
means of preventing or alleuiatiag the consequences of their bite. 
— Trtmsactions of the Medical and Physical Society of Calcutta- 
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A Series of Observations on the Temperature of the Sea at 
the Mouth of tlie Thames, in the year 18S4. By Mr J. 
FftEMBLT, K. N. Communicated by the Author. 
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Obaervafiona made during a Visit to Madeirtf, and a Residence 
in the Canary Islands. By Baron Lkofold Von Bitch. 

tV hen my intelligent and amiable friend, the distinguished 
Ixitanist Christian Smith of Drammen in Norway, and I were Ab- 
talned in London in the winter of 1814, the suuilarity of our pur- 
suits soon produceda close intimacy between us. We met frequent- 
ly, and visited many places together. Every thing we saw and 
heard, and, perhaps, my friend's peculiar susceptibility also, were 
continually transporting our imaginations to the splendid pheno- 
mena of nature in warmer climates ; and we witnessed with the 
liveliest emotions the great facility with which people were waft- 
ed from this immense port to every quarter of the globe. Our 
desire, therefore, became so engrossing, that we believed it to be 
only fulfilling our duty, when we endeavoured to profit by such 
an opportunity of acquiring some knowledge, however small, of 
tropical vegetation. While continually occupied with these 
thoughts, the William and Mary, a ship lying in the Thames, 
and quite prepared for setting out on her voyage, finally fixed 
oyr almost settled resolution. We resolved to visit the Canary 
Islands. 

The ship was ready to sail, and we were prepared to accom- 
^ jpany her as early as February, that we might not miss the de- 
Ticious winter of these happy islands. But the ratification of 
peace with America, which would cause the American privii- 
teers to abandon the coast, being still unconcluded, the vessd, 
!to our mortification, was detained in the harbour. We embarlc- 
ed at Spithead, near Portsmouth, on 31st March 1815. Crai- 
trary winds, and a search of the press for the seamen on bowl, 
obliged us to remain some days longer in Yarmouth in the teje 
of Wight. On 8th April, we at length left the Channel, gained 
the main ocean without difficulty or hardaliip, discovered the 
island Porto Santo on SOth, and on the 91st landed at fimdial 
in Madeira. 

Captivated by the powerful fascination of every object ardiuid 
him, Smith was no longer inactive. In a fit of transport, he 
rushed towards the Cactus bushes which covered the rocks in 

. „^.^ __.__.._ , . . .1 -. ivas reality or 



the most fantastic forms, to ascertain whether 






decepdon : he leaped walls to reach the woods of Donax, ' 
summitB the breezes waved gently and delightfully over the 
vines that grew among them. As he ran enthusiastically 
from flower to flower, it was scarcely possible to prevail upon 
him to enter the town. On an elevated situation, appeared a 
lawn of lofty trees, of Justicia, Meha Azederach, find Datura ar- 
borea, completely covered with gorgeous and gigantic flowers, 
that loaded the air with perfumes. The large leaves of the Ba- 
nana were waving over the walls, and the splendid palm trees 
roae high above the houses. The singular shape of the Dragon 
tree, the all-pervading fragrance of the blossoms, and the mas- 
give leaves of the Orange trees, attracted us involuntarily to the 
gardens. Here the Coffee trees form hedges and copses, en- 
closing large beds, in which Ananas without number are culti- 
vated in the open air. Mimosas, Encalyptus, Melaleuca, Pro- 
tea, Mameo, Clitoria and ^Eugenia, all plants of which we ob- 
serve only more fragments in our hot-houses, are here elevated 
to tall and stately trees, displaying their far glittering blos^ins 
in the most delightful climate upon earth. 

" How shall I relate to you," said Smith, in a letter to hja 



friends in Norway, " how shall I express what I have seen and 
felt — ^how can I convey to you an idea of the variety and singu- 
larity of these forms, of the beauty and brilliancy of these ci^* 
lours, and the general glorious aspect of nature with which I 
am surrounded ! We have chmbed tlie declivity of the moun- 
tains that environ tlie lovely Funchal ; — we have at length seat- 
ed ourselves on the margin of a rivulet which leaps from fall to 
,fell through bushes of rosemary, jessamine, laurel and myrtle. 
^]T3ie town, with its fortifications, its churchs, its gardens, and 
I its vessels in the road-stead, are lying at our feet. Groves of 
chesnut and pine trees are stretched above us, among which 
are scattered flowers of spartium and lavender, 
number of Canary birds among the branches are 
with their warbhngs; and the snow, sometimes ajig 
(lie clouds that wrap the summits of the mou 
object tliat can recall my native land." 

Every step was instructive, every plant (lei 
the pavement a new discovery. The B^W~ 
Hk neighbauthood collected, and t 
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botanist, leaping with jijyous agility amongst the rotke. They 
brought ■flowers to him from every quarter ; they gatliered toge- 
ther in close groups, waited silently and attentively to leam if the 
flowers would excite his attention. As soon as they were deposi- 
ted in the boxes, a general shout of joy arose, and the group 
bounded back, witli a thousand leaps, tocuU new flowers among 
the rocks. From the opposite declivity, the abodefi of hoepitalitj- 
gUttered through the clofte foliage of the encircling vines ; the 
waving bananas formed the roof of the porch ; a foaming stream 
rushed among the banana roots, and loat itself among the large 
leaves of the Colocasia, that adorned the declivity with their 
lively verdure. A young woman with her distaff in her hand, 
sat upon a bank among the bananaj^ : her husband stood before 
her with his guitar, to anticiiiate her wishes with tunes and 
songs, after the finished labours of the day ; and the neighbours 
were collected, to encourage the song and the sport with t 
applause. 

The Island of Madeira was still the same as in former j 
when it was described by Camoens the poet : 

Nam'd from her woods, with fragrant bowers adornM, 

From &ir Madeira's purple coast we turn'cL 

Cyprus' and Paphoa'a vslee, the smiling loves 

Might leave wiUi.joy, for fair Madeint's groves; 

A shore bo flowery, and so sweet an nir, 

Venus might build her dtarest temple there. 

MiCKLE, tu9l 

We remained only twelve days on this charming island. It 
- was the rainy season, and, on account of the rains, many a day 
passed which we would have gladly devoted to the prosecution 
of our pursuits. The mountains half-way down were conti- 
nually involved in clouds ; and on the higher parts of them, 
the snows were not yet dissolved. We nevertheless resolTcd' 
ascend as liigh as possible, to obtain a survey, however 
flcial, of the decrease of vegetation on the heights. 

We left Funchal on the 16th April at day-break, and soon 
reached the magnificent church of Senhora de Monte, wlneh 
commands one of the most beautiful prospects in the world, 
from a great distance serves as a land-mark to direct sblpa 
the harbour. According to the barometer, its height is' 
French |?St, gl}9Y,e the sea. The gardens are elevated ft 
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same height, but there were no more African forms, no more 
Palms, no arboresceitt Euphorbias, no more Agavas or Covalia 
Kleinii ; and the Opuntiu that rose highest was already left be- 
hind at the elevation of 1005 feet. 

After another hour's continual climbing, we reached the greot- 
esl height of the rocks in the immediate vicinity of Funchal ; it 
is a stone visible from below, and 2i3B feet above the sea. Im- 
mediately behind ihislieight, we entered a thick grove of splen- 
did Launis Indica, whose wood almost rivals the beauty of ma- 
hogany. Among them stood lofty trees of Laurus nofnlis the 
laurel of the poets, and of Launia Til (Jietens), one of the lar- 
gest trees of the island, which no axe touches or wounds with 
impunity. The stench emitted by the wood is so violent, that 
it compels the woodman to take to flight ; so that a tree can be 
felled only in a number of days, and after long intervals. If it 
is not touched or injured, its ample foliage and its wide spread 
branches, render it a real ornament of the woods. We observed 
also arborescent heaths. Erica scopana and Erica arborea. The 
road to St Anna, upon the north side of the island, and from 
that to the top of the mountains, is here separated by a water- 
fall. This point, by the barometer, was 3251 feel high. The 
fog now appearing, covered every surrounding object, and we 
were obliged to continue our journey enveloped in thick miat. 
It was sltll possible, however, at least, at first to see so far be- 
fore us, as in some measure to trace the direction of the road. 
At (me o'clock we attuned an elevation of 4Ifl2 feet, and at a 
little distance we discovered through the fog a mountain valley 
adorned with bushes ; it was the Val Ganana. We entered, and 
found, to our no small astonishment, that it was an entire wood 
of billberries in blossom ( Vaccinlum arctystaphyUoB}t small trees 
from 16 to SO feet high, which we were obl^edtt 
ly, before wc could be satisBed that they fl 
billberry of our woods ( Vacdniimi rt 
usual size. Not far from the height stood \\i- 
an ancient tree, covered with moss, and coi i 
stood at titc height of 4709 feet, \--\i\, m 
up to several trees of Eriniar/w!. 
ferencc, and more than 30 fwL '■ 
towarda the weat, there i 



Baron Von Buch's Observations on Madeira, S^c. 
a precipice facing towards the north, a magnificent sj^ng, w 
copious as a rivulet, and rushing violently. It was carefully in- 
closed with a wall. Its temperature was 5°. 75 R- (T'.SS. C, 
45°. F.) The top of it, and likewise of the whole surroun^og 
declivity, was in no place covered with snow. The spring had 
the temperature of the interior, and reminded ua of tbe, tempe- 
rature of northern climates. Vaccinium arctystaphyllos ^re^ped 
up the declivity upon the north side, but did uot reach tjie s^ini- 
mit ; and, in our farther progress towards the height, it was no 
longer visible The rocks above the spring rose to the bdgbl 
of 4649 feet above the sea. 

The fog was now so dense, that we could not see « few 
Eteps before us. Even in this darkness, however, ,ve, ven- 
tured to climb still higher ; for, being placed upon a sharp 
ridge, with vast and precipitous sides, we were in Uttle.^aDger, 
i it coDlinued, of wandering in a wrong dirCclioD. 
When we reached the first continued snow, the barometer ^e<r- 
ed an elevation of 5148 feet. The ridge now turned suddenly 
from its former westerly direction, and ran from north to south, 
forming a large projecting bastion, surrounded with horrible 
and inaccessible precipices. The snow lay far down on the 
declivity. The highest peak was now not far distant, for even 
amidst this darkness it was distinguished by the pyramid of 
stones erected upon it, and which rose through the Burnnmding 
snow. The barometer was fixed on this pyramid, and ca^ully 
observed ; and the height of the peak, which is called Gma de 
Tourigas, was, by this mode of measurement, found to be 54S4 
French feet. 
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Ut of' Rare Plants mkkh imve Flowered in the Rm/al Botanic 
■ ..Gdrdenf Edinbtirgh, during- the last three mcmths; with 
'• Z)eacription3 of several New Plants. Communicated by 
Dr Gkauam. 

\Qth September 1826. 

ricated. Bracteai smaHjawl-dapei, J 
Calsx 4-toothed, tomentoae, j^reeOf 1 
peraiating, teeth pointed- Corallm J 
deciduous, twice the length of tba J 
calyx, 4-cleil:, segments roundei ■ 
Slameni 4 ; jHumenlt twice tbs I 
It^ngth of the carollo, inaerled into I 
t!ie back of the roundish, flit, bU-l 
lotular anther i poUeri whitish. Pit- 1 
tU single ; germin elobuJar, tfreen ; 
style filiform, aweOing vxi&t the 
Btigma, longor (hi m the $lainentH ; 
atigmti lluC, olisourely bilobiiTar. 
All the parts of the flower^ ^^tc^ 
the gennen and pollen, lilap, Ts- j 
mentum every where upon ttie plant I 
cream .coloured, exc^t on th( hock J 
of theieaf^ wheivitianeaslv"'"""" 
on the tyme it betoifieS li^I 
wards to the ftowerf. . , 
The plant viaa raised from seed sent I 
byDrWallichfromlndiaiii'lSa^ J 
and marked " NepaitL", . "' ' 
been kept in the stove. 

Campanula dichotoiuB. 

grandiflora. 

Capparis Rpinosa, Caper hush\ 
In the open border, in frontof or 
the stovea. 

Commelina cyaiiea. 

Draba alpinajj, siliculie pi teste. 

Hr. SuppTement to Appendix of Cap- 
tain Parrjr'a I'irat Voyage.' The 
seeds of this and several other arc. 
tic plants »ere pven to me by Mr 
Fisher, after Captain Parry's Se- 
cond Voyage. Some of the plants 
could not be preserved after they 
had frerminateil ; but this ia fully 
eatablished. 

Glycine mollis. 

Iris vema. 
Sweet's Brit Fl. Gnrden, t. fifl. 

Ixora incarnata. 

Lobelia corymbosa. 
L.corymboaa; caule fruticuloso ; 
Bb 



Asclepias tuberosa. 

.Flowered in the open border in front 
' of one of the stoves. 

Sanksia Simula. 
Tbis plant is at present flowering 
veryfreelyin the greenhouse. The 
young branches and leaves are co- 
vered with a rusty pubescente. 
..'CsUicarpa caiia. 
Xhe yellow anthers, and the decur- 
rent leaves with branching veins, 
;.< of the plant tWured in But. Mag. 
. . _ t^ 2107., make it doubtful whether 
ottr plant Is the same ; but 1 think 
,.,,,1 itaifestfttliresent to consider them 
, so, as in other respects they seem 
- "_■ ; I ^^ttremely aKke. I add, however, 
, ; j.,i the . character and description of 

(iiir specimen. 

■■''^.eanai foUis petlohtls, lanceolatir 

.\i'. • L Hcuminalis, dontatia, basi cuneatls, 

integerrimis, pnefipue supra ner- 

' ' ' - vn^ eubtus, ramisque tomentosit ; 

,^ mr^is axilliribua, petiolos exce- 

dentlbua. 

*' vH/eaxerc ShnA erect, stem round, 

Mff^igrftY- Branches decussating;, sub- 
^ . erect, young shoots covered with a 
X''*"^dMws> short, soft tomentum. Bwh 
■Jb fitff"*^ pointed, tomentoae. Leaoei 
ojmoBite, petioled, spreading, deci- 
^84->!.<OliiU4 dbont three pairs near the 
extremity of the branch remain 
longer than the rest, lanceolate, 
acuminate, 4-5 inches lon^, 2-3| 
broad, bluntly toothed, enlu:^, and 
somewhat wedgeshaped at the base, 
m no degree decurrent on the pe- 
tiole, wrinkled, tomentoae, espe- 
cially on the back, green above, 
white on the hack ; primary veins 
little branched, and, as well as the 
middle rib, woolly on both sides, 
and prominent liebind. Petiols 1 
inch long, stout, flat above, densely 
tomentoae. Cymea axillary, situ- 
ated near the extremities of the 
^oots, on peduncles equal in length 
to the petiole, dichotomous, diva. 
JULY — OCTOBER 1826. 
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His sparsis, lanceolato-spathuUtis, 
incisoAserratis, concavis, decurren- 
tibns; corymbis rdemum spiels) 
axillaribua terminalibusque versus 
fines ramuolrum congestis. 

Descript. — Hoot perennial, fibrous. 
Slitm somewhat angular, procum- 
bent, brown, branched. Branches 
scattered, spreading, green. Leaves 
lanceolato-spathulate, inciso- ser- 
rated, concave, smooth, obsoirely 
veined, decurrent, serratures acute. 
Flowers small, fetid, numerous, in 
flattish corymbs, afterwards elon- 
gated into ovato-cylindrical spikes, 
which are axillary and terminal, 
and collected at the extremities of 
the branches. Pedicels in the axils 
of small, pointed, green bracteas, 
and equal to them in length. Caiyit 
5-parted, segments equsX, pointed, 
at first appued to the tube of the 
corolla, anerwards spreading. Co- 
rolla white or pale pink, with two 
rows of deep reddish-purple spots 
on the inside of the limb at its 
base, marcescent; Umb 5-parted, 
segments pointed, and slightly bent 
back, three middle segments near- 
ly parallel,* the two Uteral ones 
spreadinff ; tube clefl to the base, as 
long as tne segments of the calyx. 
Filawtenis as long as the tube of the 
corolla, nearly colourless. Ttibe of 
anthers dark leaden-coloured, half 
the length of the filaments, with 
two spreading awns at the apex ; 
style purple, as long as the stamens ; 
stigma very smalL 

The specific name I have adopted, 
was suggested by Dr Hooker, and 
is that under which, it is believed, 
he will presently figure the plant 
in his excellent Exotic Flora, a 
work which has certainly no equal 
among those in course of publica- 
tion in Britain. 

Lonicera flexuosa. 
Lotus decumbens. 

Sm. EngL Flor. — L, minor. Bishop, 
in Edm. PhU. Journal, Jan. 1826. 
This plant we had from Mr Bishop 
himself and I cannot hesitate in 



considering it the L. tbeumbent of 
Smith. 

Magnolia grandifiora. 
Flowered freely on the open walL 

Martynia proboscidea. 

The seeds were brought from Mexico 
by Mr Mair, and the plant is ripen- 
ing firuit. 

Musa sapientum. 
Ndumbium q^eciosum. 
Nicotiana vincseflora. 
Ny mphsea alba, var. canadensis. 

Tliis IS easily distinguished from the 
European plant by the longer di- 
visions of the stigma, by the very 
unequal calyx ; by the outer petab 
beinff green on the outside; and 
by the rounded overlapping lobes 
of the leaves. 

A Nuphar from Canada also flowered 
in the pond this season. It seem- 
ed certainly new ; but no memo- 
randa having been taken at the 
time, little can be said except that 
the flowers very nearly resembled 
the N. advenOf while tiie habit of 
the plant was that of the JN". lutea; 
the leaves are not raised above the 
sur&ce of the water. 

Both these plants were presented to 
the Botanic Garden by the Coun- 
tess of Dalhousie, and both flower- 
ed in July. 

Persoonia lanceolata. 

Polygala affinis. 

Pycnostachys coerulea. 

Ruellia strepens. 

Spatalla bracteata. 

Stachys angustifolia. 

Thunbergia alata. 

■ angulata. 

Valeriana alliarifolia. 

Yucca filamentosa. 

Zeph}rranthes rosea. 



In the last Number of this Journal, two species of Conosper- 
mum were erroneously stated to have been sent by Mr Fraser 
from New South Wales, We owe the possession of them to 
the often experienced liberality of Mr Alton. 
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On the 14Ui of Noivmber there wiU be 


in Eclipse of the Moou, which 
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14. 13 47' 33" 


Beginning of total darknei"s, 
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Digitt edipsed, 17° 26' 50" from the north aide of the Eartli's shadow. 

On the aoih of November there will be an Eclipse of the Sun, which will he 
visible if the weather prove favouraiile. A complete cakulation of the Lunar 
Elements, using the Tables of Damoineau, and the Solar ElementE as obtained 
bj using the Solar Tables of Detambre, with the reaulta of the prilKspal stefil 
of a calculation for Edinburgh, whs published iil the Edinburgh FhUvaophUal 
Jmtmoi for April 1826. The following aie the final leaults, as iflserted io 
that number : 






Apparoit Time. 



The Eclipse begins, 

Greatest obscuration. 

Visible conjunction. 

End of the eclipse, 

I^ta eclipsed 6° 58' ICK',4, on 

will enter the Sun's disc on 

in reference to the horizon- 



Nov. 29. 9 33 59,9 9 45 3S,4 

: 10 37 37,7 10 M 3;H 

ID 3S 45,0 10 GO 17,3 

11 43 9,5 11 01 40,9 

in the north part of the Sun's disc. The M< 
in the west lim1>, at 37° 56' 1 L" from hts z/^i 



SCIENTIFIC INTELLIGENCE. 



A.STBONOMY. ^^ 

Tlie Moon and its. IttttabiiantS-~-f^^^^'^^Wimdei 
^ery probable that the moon is ioh&bi: 
and that its surface is more or Jcmod^, 
very disamilar to that of oui ■ ■ ■ cttHi 
thai he has discovered, i ■ 
works in the moon, ci. 
another observer malm m 
edifictis do exist in the Hf 
not deny the accuracy of ' 
Imiscn, but s^ata 
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890 Scieiit'^ InteUigcnct. — Aatronwny. 

vast whin-dikes or trap veins rising sbove the general lunar sur- 
face. Gruithuisen, in a conversation with ilie great astronomer 
Gauss, after describing the regular figures he had discovered in 
dje moon, spoke of the possibility of a correspondence with the 
inhabitants of tlie moon. He brought, he says, to Gau3s''s re- 
collection, the idea he had communicated many years ago to 
Zimmerman. Gaus answered, that the plan of erecting a geo- 
metrical figure on the plains of Siberia corresponded with his 
opinion, because, according to his view, a correspondence with 
(he inhabitants of the moon couid only be begun by means ol' 
Buch mathematical contemplations and ideas, which we and tbey 
must have in common. The vast circular hollows in the moon 
have been by some considered as evidences of volcanic action, 
but they differ so much in form and structure from votcanic- 
craters, that many are now of opinion, and with reason, tljat 
they are vast circular valleys. _^ 

METEO 110 LOGY. ^^| 

2. Transmissityn of Sound. — " The extreme facility wr^^ 
which sounds are heard at a considerable distance, in severely 
cold weather, has often lieen a subject of remark ; but a circum- 
stance occurred at Port Bowen, which deserves to be noticed, 
as affording a sort of measure of this facility. Lieutenant Fos- 
ter having occaaon to send a man from the Observatory to tlie 
opposite shore of the harbour, a measured distance uf 6696 (S 
or about one statute mile and two-tenths, in order to fix s 
dian mark, had placed a person half way between to repeatji 
directions ; but he found, on trial, that this precaution wa» un- 
necessary, as he could, without difficulty, keep up a conversa- 
tion with the man at the distant station." — Parry. 

3. Sftoieers of Blood in Briinin. •~ln the Historian of Llane- 
aram and the Saxon Chronicle, it is said, " It rained bloud in Bri- 
tain and Ireland, that butter and milk became ruddy, and the 
moon became red," These rains fell in the reign of Princw 
Egfrid, in 684. 

4. Bitsberg Meteoric 5'toiie.— According to Stromeyer, it c 
tains, iron 81.8; nickel 11.9; cobalt 1.0; manganese OJlt'^ 
phur 5.1 ~ 100,0. Stromeyer had not examined it for cfal 
but intended to do so. 
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P Scuntific Intelligence. — Meteorc^agy. 391m 

' 5. Mmic/mu ort MagneUam. — It results from the experi. j 
ments of this distinguished philosopher, that there very proba^ 
bly exists a magnetic power in light, particularly in the exterioc , 
edge of the violet ray ; and also, that this power is to be ascrib* i 
ed more to the chemical or deoxydising rays, than to the violet j 
ray itself. If this newly discovered property of light sliall bet 
confirmed by the experiments of others, wc must not, as somq 
are disposed to do, abandon the idea of the earth's magnetism. I 
The earth, as Morichini remarks, will absorb the magnetic fluid , 
of the solar rays, as it absorbs heat and light, Iron will beac i 
the same relation to the magnetic fluid, as pyropliorus to caloric 
and phosphorus, by isolation, to light. 

6. Luminous Meteor. — EDiNstJRCH. On Sunday, August 
S7th, about nine o'clock in the evening, a meteor abot over tliU. j 
dty, in a direction from SW. to NE., which was visible for a, 
few seconds, and brightly illuminated the sky in its txack. It j 
resembled a great sky-rocket. — Falkibk. Sunday last was, ] 
marked for the sudden rise which the thermometer expe- I 
rienced, rendering the atmospjiere so sultry that we were re- 
minded of the late great heats, and which was not diminished 
by the peals of distant thunder that continued to grumble du- 
ring the afternoon. At a quarter to nine o'clock tn the even* - 
ing, one of the grandest celestial phenomena that lias occur> * 
red in the memory of the oldest person was exhibited. The 
air was quite calm ; but there was a heaviness wliich indicated a 
A vivid glare of light, tinging 
uddenly blazed forth in 
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gmshed wirfiout any explosion, several [riecea of red matter, iike 
. Onders, falling perpendicularly downwai'ds, which were evident- 
, iijr the burnt remans oi' the nucleus. — St Andrew's. On Sun- 
d*y evening last, at alwut a quarter before nine, there was seen 
U this city (St Andrew's), a highly luminous meteor to the 
libuth-east of the city. When it was first observed, it had the 
I appearance of a comet of transcendent brightness, having a nu- 
deus of about half a degree in diameter. It appeared to shoot 
forth in a direction from SW. to NE. over a circular path of 
■bout S5°, and gradually diminishing in magnitude, until it li- 
mlly disappeared. What was perhaps most remarkable in this 
meteor was, that in its orbit it did not present an unbrokeo vo- 
lume of light, but appeared to throw out bright sparks in all ili- 
rections, resembling, in some degree, a sky-rocket. The same 
appearance was observed at Cupar at the same lime. — Bbidlixg- 
TON. Sunday evening 37th, about nine o'clock, a luminous 
meteor of danzllng brilliancy was seen at Bridlington, for several 
seconds, in a NNE. direction ; in disappearing, which might be 
compared to bursting, it presented bright sparklings of a reddish 
[ diiellDw colour. The night was beautifully clear and serene. 
7. Remarkable Rainbow. — On the 18lh May of this yeat, 
, at six o'clock p. m., lightning appeared in the eastern 
Fj|>nrt of the heavens, and a little rain fell. There, where it was 
J 4&rkest, I, and many of the inhabitants of Lengsfeldt in £ise- 
I jiQach, observed a very remarkable rainbow. We saw not only, 
■ ^ is commonly the case, the feebly coloured interior rainbow, 
[ Mid the darker coloured exterior rainbow, with all their tran^- 
I tion of colours, but among these also the following threefold 
FiepetitJon of them in the following order : — Most exterior rain- 
ri»w, violet, blue, green, yellow, and red; under a dark layer, 
rand below these with diminished intensity of colour, first the 
. common interior bow, with red, orange, yellow, green, blue, 
triolet ; then the following three ; purple, orange, green, violet ; 
' purpl^j orange, green, violet ; purple, orange, and finally a'^iitl 
a arched stripe. — Kdrsten Archix: 



CHEMIBTRY. 



r"*'8. Chemical Action of Diffused Silica. — The clayand-ritfl. 
^Tised flints are combined for the use of the potter, bj^t-^'- 
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first separately diffused in wati^r to the consistence of thick 
creain, and, wlien mixed in due proportion, are reduced to a 
proper cousiatence by evaporation. During this process, if' the 
evaporation be not rapid aud iiiimeiiiate, or if the ingredients 
are ieft to act on each other, even for twenty-four hours, tlie 
flinty particles unite into sandy gfMns, and this mass becomes 
unfit for the manufacturer. In this case there is apparently a 
chemical action. 

9. Chloride of Lime as an Antiseptic. — The chloride of 
lime is remarkable for its antiseptic powers : thus, if an animal 
body, already offensive owing to putrefaction, is drenched in an 
aqueous solution of this salt, the smell entirely disapjiears; fur- 
ther, if fresh flesh is drenched in it soon, that is in a few daijt, 
it becomes converted into a mummy-like whitish substance, and 
does not give out any unpleasant smell ; hence it lias been re- 
commended to use chloride of lime, in preference to all other 
substances, in the embalming of bodies. ,. 

10. Ammoniac in Alder Water. — Mr Gleetsmann has detected 
ammonia in the aquae distillata? Sambuci, In a former Nunr- 
her we mentioned the occurrence of ammonia in Chenopodium 
fsrtidum, Viola odorata, the flower of Stapelia, &c. &:c. ■ 

11. Acids and Salts of SoU. — Dr C. Sprcngel, private 
teacher of chemistry and economics in Gottingen, lias published 
in Karslen's Archiv, a long memoir on the characters of vege- 
table soil ; on the peculiar acid it contains, especially when in 
the state of peat, and on the various natural combinations of 
this Dcid of soil, met with in soils of different descra 
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^ idiite, compact, often oolitic limestone, which is Jura limestone, 
and is often covered with clay, sandstone, marl, &c. that belong 
to the quader sandstone and green sandstone. The valleys are 
often filled with Mola&se. The Swiss Alps are, in all probabili- 
ty, similarly constructed. The dark transition limestone, with 
its subordinate beds of gypsum, belong to the lias formation; 
the true alpine limestone to the Jura limestone ; the green sand 
and quader sandstone form the highest ndges of the calcareous 
alps, as on the Mount Saleve, Diablerets, he. It seems proble- 
maUcal if true transition limestone occurs in this part of the Alps. 
If the view now given be correct, says Keflferstein, the calcare- 
ous alps and the Jura exhibit the same geognostical structure 
and composition, and probably were at one time connected to- 
gether (as is the case at present in the south of France), forming 
an extensive plateau, which, at a period not veiy remote, suf- 
fered violent elevations and depressions, by which the green 
sand, for example, was raised to the height of 10,000 or 1S,000 
feet. These changes, which have given the present form to the 
Alps, may have taken place during or after the deposition of 
the chalk formation. 

1*. Jpatile in Secondary Greenstone. — ^The Greenstone of 
Salisbury Crags, in our vicinity, contains crystals of Apatite, 
The well known secondary greenstone of the Blaue Kuppe, near 
Eschwege, in Germany, has also been found to contain, along 
with crystals of magnetic iron ore, crystals of apatite or phos- 
phate of lime. 

MINEBALOGY. 

15. Sulphate of Slroniian and Sulphate of Baryles confbunA- 
ed. — Several writers have mentioned sulphate of strontian m 
occurring in veins and cavities in different places, where oftlv' 
sulphate of barytes is met with. To those who may not be iKJ- 
ling to use the mineralogical characters for distinguishing thc^ni^- 
the following chemical properties will answer : Every combiaa* 
tion of strontian colours the flame of the blowpipe purpliBh-ivdT> 
— ^very combination of barytes yellowish -green. The caustic at 
hepatic smell before the blowpipe, determines the kind of ItAA 
which existed in combination with the earth before the expniH 
ment. i./ 

_^ 16. 7'eUurk Bismuih. — ^B^itteVvus Was analyaed a mineral, ' 
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a nlver wh'itti colour, broad foliated tracture, and ahiniug me- 
tallic lustre, from Riddarhytta, and found it to be a telluric lu»- 
muth. It occurs in the mine of Bastnas. — Poggendorff Jottr- 
nai. 

17- Vemvian of Musaa. — According to Dr Kobell, in KarU 
net's Archiv. b. vii. heft. 4., the Vesuvian of Mussa coDtaim 
Silica34.848; Alumina 21.933; Lime 33,609 ; and Oxydule of 
Iron 5.400 = 97.790.— FCTuwifl« of Monlzmi, Silica 37.644.; 
Alumina 16.688; Lime 38.240; Oxydule of Iron 6.420 = 
98.97S. Rather more than 1 per cent of phosphoric acid was 
found in these Vesuvians ; but whether it was a regular or acci- 
dental part, was not determined. 

18. Garnet. — Kobell in Karsten's Archiv, b. v., in a Me. 
moir on Garnet, maintains, that cinnam(m-stone, tbe Hessonite 
of Hatiy, is a variety of garnet, and is disposed to consider Kel- 
vin also as a variety of garnet. The hyadnth-red, and orange, 
red garnets of Piedmont, he says, are crystallised varieties of 
c i n Domon-Btone. 

19- Natural Mum.~~ProiessoT Brnthaupt has mpt with na- 
tural alum crystallized in regular octahedrons, in a slaty-clay, 
near to Wetzelstein in Germany. — Karaten, Ardtiv, b. vii. h. i. 
8. 116. 

ZOOLOGY. 

20. Entomology. — The Highlands of Scotland are rich in 
insects. Last summer, Mr John Curtis, the editor of British 
Entomology, made a six weeks tour in Scotland ; and among 
the Lcpidoptera alone he added to his cabinet, which already 
contained 1200 British species, th'u-ty species that were new to 
him, and no fewer than thirteen of these nondescript. At the 
base of Shehallien he found the rare Biston trepii' 

21. Mastodon found in Ba/iama. — In a collec 
of natural history, lately sent from Bahama to 
son, there is a fossil grinder of a mastodon, 

recollect of the remains of that genus huvii>< i< 

quarter. 

S2. Mammoth at HudsofC a Bm/. — 1' 
bis possession a line fossil grinder of t ' 
found on the shore of Hudson's Bairi • 
country, Wiliiam Aold, Eaq. 
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W/tale-FUherz/ at Van Dieman't Laitd.-~—W hales Iiad 
^pry frequeatly been seen in the estuary of the Derwent and in 
^ bays adjaceni, and one or two had been occasionally killed ; 
but the first attempt to make llieir capture a regular branch uf 
trade, took place in May 1621. Mr Kelly, an enterprizing re- 
udent at Hobart Town, resolved to employ a colonial built 
schooner in this undertaking. She was only fifteen tons bur- 
|faen, W8S manned with twenty-two hands, and had five wbale- 
I ^oats attaclied, furnished with the requisite impiemcats. With 
f diis little vessel, in the short space of thirteen days, Mr KeiUy 
I ^^uUrived to capture five whales, the blubber uf which yielded 
I $?f^y-fi^^ ^^^^ <'^ P^i'^ black ml. As soon as a whale was kil- 
[ 1^, the schooner was run up to the carcase, and the JUflsing 
' ■ fpmmenced ; when the hSubber was stowed into the cask % the 
I j^Bsel (being tolerably well loaded with tlie produce of oaa &iu< 
I }/if whale) was immediately steered for the harbour, from which 
(1^ was seldom more than eight or ten miles distant, frequently 
pot more than four or five. The cargo bdng discharged, the 
schooner was ag^ at her post in the ofBng witliin a few bouns. 
S4. Fossil Insects. — Fos^l insects occur in amber and in 
aome other minerals. Those met with in amber vary much: in 
spedes, according to locaUty. The amber of Sicily contains dii^ 
ferent Caieoptera, that of the Bailie sea contains many DtpUra 
and Neuroptera. The following genera have been found ia 
amber : Platypus, Aracloceros, Gryllus, Mantis, larvas of but- 
terflies ; Phrygtmea, Epliemera, Perea, Formica, Evania, Ti- 
ptda, Bibio, Empis, Scohpendra, Chironomus, and many Arach^ 
nida;a. Of fossil insects in other substances, Parkinson men- 
tions larvse of Libelhda \a limestone, and some MdaloiUhcs and 
Polistes have been found in slate. , 
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25. Nardus or Spikenard. — From a species of Nardns.'vHUor 
grows in vast abundance all over the Malivah in India, Dr K^jt-' 
well, in the Transactions of the Medical and Physical Sodety 
of Calcutta, which has just reached Europe, informs us, there 
it extracted a highly pungent essential oil, which he stroiTgty 
ftcommonds to be used in the way of friction in rheuftiati^iil, 
because he has found it very efiicacious in greatly a]leviatn)^,'dt 

itjrely removing, that disease. Dr Wallich says, this plant, t 
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narilus or spikenard of the ancients, is either the Andropogon 
Ivarancura of Dr Blane, or the Andropc^n Martini of Rox- 
burgh : its characters shew it to be different from Andropogon 
schfenanthus, Fi. In. Dr Wallicli adds, " Over and above the 
three species of Andropogon, (viz. Schccnanthus, Ivarancura and 
Martini,) which are considered as the spikenard of the ancients. 
I beg to observe, that Valeriana Johonwuri, (Vide FI. Ind. 
vol. i. p. 26S-), is also taken to be a sort of spikenard. Now, 
two more distinct things do not exist than those two genera; 
and the root of the Valeriana Johomouri is very little inferior in 
fragrance toour common valerian, (Val. offic.) which amella abo- 
minably. 

2C- On the Oshac, or Gum Ammoniac Plont. — Captain Haft 
of the 5th Battalion Native Regiment, Bombay, gives the 
following information as to this interesting plant, in vol. i. 
of the Transactions of the Medical and Physical Society of 
Calcutta. " It having been intimated to me, while at Btt- 
shire, by the President, Captain Bruce, that the plant which 
produces the gum ammoniac, called by the Persians Oshac, 
would be acceptable to botanists, as it was but imperfectly 
known, I procured the accompanying piece of stem, leaf and 
flower, and took a drawing of one of the finest plants. Its 
height was 7 feet 2 inches, and the circumference of the lower 
part of the stem 4 inches. It grows prindpally in the plain be* 
tween Yorde-Kaust and Kumisha, in the province of Nauk, 
without cultivation. The gum is so abundant, that, upon the 
slightest puncture being made, it instantly oozes forth, even at 
the ends of the leaves. When the plant has attained perfection, 
innumerable beetles pierce it in all directions ; it soon becomes 
dry ; it is then picked off, and sent via Bushire to India, and 
various parts of the world, and is an article of considerable sr- 
port. I am of opinion that it might be cultivated wif^ 
in many parts of Katty war, and the experiment migl 
the attention of Government. The gum might 
cured by artificial means, which would 
equally well." 

27. Tlie bark of the stem of the Ptmcgr 
cure of TcBTiia or Tape Worm. — P. Kil^ 
have repeatedly put to the test of trial, ): 
uniform success, the dried bark of the stean iif 
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flhnib, botli in decoction and in powder, without exciting aav 
other sensations than those which arise from tJie exhibition <rf 
the freah bark of the root of the plant. I have also ascertained, 
by frequent trials, that the virtues of the bark may be preser- 
ved several years ; a circumstance favourable to its transmismoD 
to Europe. Some hark of the stem, which I have had upward* 
of four years packed in a deal box, I have recently tried in se- 
veral cases of ta?nia witlt perfect success ; so that I have no he* 
ntation whatever in recommending this drug, not only as a safe, 
but as a perfectly certain remedy for the expulsion of tienia. 
This drug is equally efficacious in expelling from the lower ani- 
mals, (especially dogs) taenia, to which they are very subject in 
this country. To full grown dogs may be given the same dose 
as that taken by adults. The powder mised with butler or 

I minced meat, is as good a form as any ; some dogs will of them- 
Wlves eat it when prepared in this manner. The powder may 
bIbo be given in balls, or the decoction may be substituted with 
equal effect. We are Indebled, it seems, for our knowledge of 
<his invaluable remedy for the tape worm to a mussulman fa- 
'Veer, named Azim Shah, who, in 1804, having relieved, in a 
few hours, Mr Robert Home of Calcutta of a Isenia, whicli mea- 
sured 36 feet in length, was prevailed on by a reward of two 
^d mohars, to disclose the secret." — Traiiiactions i^the Medi- 
vol and Physical Sodrty afCalaitta, vol. i. 
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ANTHROPOLOGV. 

28. Account iif a singularly small Child, by T, E. Baker, 
Esq, of Busar. — The child is the daughter of a Mrs Green, the 
wife of the riding-master of the 5th Native Cavalry, and is now 
arith the mother, living at this station with Mr Edwards, an 
aBrerseer to the Honourable Company's depot ; it has been seen 
iff Mr Surgeon Gibb, the superintendant of the stud ; by 
~'hompson, the civil surgeon of Arrah, by Captain J, Macken- 
lie, and other residents at the station. The mother was coming 
by water from Agra, and was confined near Bandah, when she 
thought herself about sis months and a half gone with child, 
and attributed her premature confinement to having over-exerted 
herself in removing some boxes, &c. On this day (May 24th) 
the child is one month and twenty days old ; it weighs exactly 
out pound and thirteen ounces, and is fourteen inches in length. 
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. The fiJlowing are the dimenaions of the priiu:i|>al pans of the 
body :— ,„^,^ 

CircumiereiiCE of the head (longest diameter), . . -1(1 
Ditto ditto (shortest diameter), - • • ' - ■ .9.1 
Ditto of the chest, ---... 8 

Ditto of the hcwly, ...... g 

Ditto of the thigh, midway between the knee Hnd the hip-joiiJt, 2.6 
Ditto of the fore-omi, midway tietween the wrist and elbow, . IJ 
I much regret the weight and dimensions of the child were not 
taken when it was first born, for the mother informs me it has 
grown considerably since that time. At first it woidd not take 
to the breast, but it now sucks very well. The bones of the 
bead are rather loose, and the anterior and posterior fontanels 
are large in proportion to the size of the head. — Transactions 
ofO^e Medical and Physical Sodcty of Calcutta, vol. i. 

MENSURATION. 

29. TaJiles for converting Scotch Land Measure into Impe- 
rial Land Measure, andjbr finding the Rent, Produce, or Va- 
lue of an English Acre, having given that of a Scots Acre *.— 
Before the act for ascertaining and establishing uniformity of 
weights and measures was passed, there was no certain rule for 
determining the proportion of the Scots to the English acre, on 
account of the want of agreement among surveyors as to the 
exact length of the Scotch ell. Now, however, the length of 
the ell has been ascertained by a careful and scientific measiu'e- 
ment, and the result as well as the proportion of the Scots to 
the English acre declared by a Jury appointed by the Sheriff- 
depute of the county of Edinburgh. Thmr verdict, which ia 
dated 4tli February 1826, finds, thai the standard Scots ell, at 
tl(? temperature of 62^ of Fahrenheit, contains 37.0598 Imjie- 
rial standard inches; and, consequently, that the Scots chain 
contains Ti.ligfi Imperial standard feet, and ihf " "'sh 

or Imperial acre has to the Scots acre the pro} to 

1.S6U8345. From these data, the two follow bles 

liave been constructed. The first serves to CC .Li^r 

of, Scots acres, roods, falls, and ells, into Intj Otu 

decimal fraction of an acre; and by thfi t£ iD 

* Mr £lgea of Aberdeen aenl aa for in«entnii .i< 
\ Tableaof the Mine gctMralnnture with Ihowbctt 
iXinuned by an Eminent mutli^matiuiaii.,! 

which he considers more 
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the rent or value of ihc produce of one, or an^ number of Scots 
acres, the rent or value of the produce of the same number uf 
imperial acres may be found. Their construction is suffici^llf 
obvious, and their application must be manifest from thejg 
amples which follow them. 

Table Jot converttng Scots Acres, Hoods, ^f. into Imperial Acr, 
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Table for ^nding the Rent Produce of an Imperial Acre, 1 
those of a Scotch Acre. 
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Example of use of Tnble I — Convert 
3258 Scots Acres 2 It. 31 F. 28 E. 
into Imperiiil Acres 

3000 



^ > Scots Acres = J. 



imptiW Acres. 
3763.65036 
262.23669 
63.06917 
10.081)47 



.23647 
.00786 
.00438 
,00175 



iiAMPLE of uae of Table n, — iM 

ken was Bold for £ 82 i 
lience find the value of a 
rinl Acre ? 

2 1 *^"'"""' - \ 1.5668 

'(•IshilL -J ■^"'^ 

gj-MulL _ j „^gg 

!) Pence = .0237 



It may be useful lo surveyors to know, that the exact length of the Im^ 

erial Chnin has been laid duwn on the iwranet in front uf the Edinbutsb 
niTenrttybuildiDgg. " ^^^ 
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NOTICES OF KEW BOOKS- 



Daubeny on Volcanoes. — This truly excellent work has 
afforded us during its perusal, much unmixed pleasure and de- 
light. We have nothing eq^ual to it on volcanoes in the EngEdl 
language. The excellence of its arrangement, the accuracy of 
its details, the extensive array of facts bv which it is distin- 
giQshcd, the general judiciousness of Dr Daubeny's conclusions, 
all concur in rendering it a most valuable addition to the geo- 
logical Kterature of Great Britain. Dr Daubeny is already 
advantageously known to the public by his excellent memoirs 
in the Edinburgh Philosopliical Journal. His work on Volca- 
noies gives him high rank among the geolo^sta of this country, 
and, we trust, is but the precursor of other geological achieve- 
ments. 

30. Lothiai^a County Atlas of Scotland,— TH^id work, which is 
now in progress of publication, in quarto size, we consider de- 
serving of public encouragement, on acco\int of its general ac- 
curacy, neatness of engraving, convenient form, and cheapness. 
We shall notice it again when completed. 

31. Dr J-'t(fe's Mantuil qf Chemistry. — This work, in one 
volume of moderate size, and illustrated with numerous, very 
useful, wooden cuts, we recommend to the student of chemistry, 
from its accuracy, perspicuity, and the practical detitils with 
which it abounds. We have not met with any English work 
which contains in the same space more useful matter than the 
Manual of Dr Fyfe. Tlie wooden cuts, also, give a character 
of utility to the work, which will be most particularly felt and 
prized by tlic student of chemistry, for whose use alone this 
work has been written. 

32. Captain Parry's New Work. — Of thia work, just publish- 
ed in Londou, no copies have as yet reached E^^tgh, so that 
we fu-e deprived of an opportunity of noticing it 
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List of' Patettts grimted \n England fr 
lember 1826. 



May a. I.. Zachahias juo. dC Piirtsen. pawnbroker, inrin^ombinuttonol 
tenuis to Le used as fueL 
S3, D. DuKN, KIiid's Row, Peutonrille, niaau&cturer of essence of cof- 
fee and siirces, ftr improreoienls upon the screw press used iu 
the pressing of paper, books, tobaixxi, or bale goods, and in Ibf 
espressin^ of oil, Extracts, or linetures, aiid for vnrioiis otber 
purposes, in whith great pressure is reqttired. 
T. HueHEs, Newbuiy, Berlca, miller, for iniproveineots in the me- 
thod of restoring foul or smutt; wheat, and rendering the sanip 
fit for use. 

1''. Moi.iNEDi:, Sloke Baint Mary, Somersetahite, for an improvement 
in machinery fur spinning and twisting silk and wool, and for 
>. roving, spinning, and twisting flax, hemp, cotton, and other fi- 

brous Hubatanres. 

T. P. BiBT, Strand, cottch-mafcer, for improvements in whool-carriages. 

J. Fabi,t:b., Knightsbridge, iron and wirt'-lcncc manufacturer, for im- 
provements to part or oilier gates. 

D. P, DsuBBSOOcit, Leicester Squarp, for an apparatus to cool worl, 
and also lor the purpose of condendng the steam arising {roni 
stQls during the process of distillation. 
Maj 33> W. H. Gibbs, Csetle Court, Lawrence Lane, warehouseman, and A. 
Dixon, Huddersfield, manu&cturer, fi)r a new kind of piece 
goods formed by a combination of threads of two or more colours, 
thf manner of combining and displaying such colours in sucli 
piece goods constituting the novelty tliereof. 

J, Shitu, Tiverton, Devonshire, lace manu&rturer, Ibr an improve- 
ment on the stocking-lrame. 

J. LoACB, Birmingham, brass-founder, for a self-acting Bash-&stener, 
which ftstening is applicable to other purposes. 

m|Bi:.Aiio, Kilnhurst Forge, near Doncaster, steel manufacturer, for 
an improvement in Che manufacture of springs chiefly applicable 



L. J. Marie, Marquis de Combis, Liecester Square, for improve- 
ments in the construction of rotatory steam-engines, and tie ap- 
paratus connected therewith. 
.T. B. Febnahdez, Norfolk Street, Strand, for improvements in the 

construction of blinds or shades for windows, or other purposes. 
R. MiCKi.EUAM, Fumival's Inn, civil engineer iind architect, for im- 
provements in en^nes, moved by the pressure, elasticity, or ex. 
pansion of steam gas or air, by which a great saving in fiiel will 
be efiected. 
H. R. TiKSHAW, Addle Street, rilk embosser, for an improves wind. 

ing machine. 
J, Hah, Holton Street, Bristol, vinegar-msker, for an improved pro- 
cess for promoting the action of acetic acid on metallic bodjes- 
June 13. To T. J. Knowi.ys, Trinity CoUege, Chdonl, for " a new Manu- 
facture of Ornamental Metal." 
32. To T. 1IAI.AHAN, York Street, Dublin, Lieutenant in the Iloy»l 
Navy, for " Machinery or Apparatus for working Ordnance." 
July *• To L. AuKREV, Two Waters, Herts, engineer, for " an Improve- 
... _.. . ._ -jj j^^ wd) or Wire for making ftiier." 

for " Improvements in the 



evaporation of other fluids." 



othe 



LUt of English Patents. 



I. To D. Freemam, Wakefield, Sadler, for " Improvenieiits in mea- 
suring for, and making Collani for horses and other cattle." 
To P. Ghoves, LivGrfiool Street, for " Improi-ements in manufec- 

turing or inaiting White Lead." 
To R. WoBMAM, Wigmorc Street, Cavendish Square, pianoforte 
maker, for Improvements on Pianofortes." 

D. To P. Grotes, Liver|H)ol Street, for " luiprovementa in mating 
Paint or Pigment, for preparing or combining a substance or ma- 
terial with oil, turpentine, and other ingredients." 

I. To B. Lowe, Birmingham, gilt toy manufecturer, for " Improve- 
ments in useful and omamentnl Dressing-pins." 
To J. Gut and J. Hab.bjson, Workington, Cumberland, straw- 
hat manufecturer, for " an Improved method of preparing straw 
and ^"aas, Co be used in the manu&i'ture of Rats and Bonnets." 

1. To J. P. Db (.a Fous, George Street, Hnnorer Square, dentist, 
and W. LiTTLEWART, Saint Mar^ Axe, mnthematicol instru- 
ment maker, for "- an Improvement in securing or mooring shlpi 
and odter ilaatiiig bodies, and Apparatus for performing the 

""^ , fur 

IS of 

To J. L.'&ieoiNBi Oxford Street, for "Improvements in the con- 
struction of Cat-hlocks an<1 Fish-hooks, nnd in the application 
thereof." 
24, To J. Bahudh, Birmingham, brasafounder and Venetian blind, 
maker, ti>r a " Combination of Machinery for feeding fire with 
fuel." 

To W. Johnston, Caroline Street, Bedford Square, jeweller, for 
" Improvements on Ink.holdera." 

To W. Robinson, Craven Street, Strand, for a " New method of 
propelling Vessels by steam." 

To W. Parsons, Dock Tatd, Purtamouth, naval architect, for 
" Improvements in Building Ships, which are culculat^Uio lessen 
the dangerous effects of internal or external violence. 
. I. To W. DAvinaoN, Glasgow, sul^on and druggist, for " Processes 
for bleaching or whitening of Bees'wast Myrtle-wax and Animal 
Tallow." 

To T. J. Knowi.ys, Trinity Collm, Oxford, and W. Ditesibrv, 
Bousal, Derbyshire, collar manufactory:, for " Improvements in 
Turning." 



List (^ Paients granted in Scotlandjrom S6th Mdtf to 9th Sep- 
tember 1826, 
1826. 
Juue IS. To BicHABO Mee Raices of London WalL 
don, Esq., for an invention cammunlcated I 
reaiiUng abroad, for " a Mulhod of auulrii 
sure to Pans, Boilers, Copjitr*, .S 1 

order to produce, transmit. ,ii>i1 re| 
heat in the several propL'Mi- i I' 
Inapisaating, Drying uirt * ■ 
17. ToTuoHAB Jaii)><B»«»i 
an Invention cnmviiiii:i 
abroad, " of a new 31' r 
ttb." 



List of Scotch Patents. 



. To Frajjcis Hallidav of Ham, in the county of Surrey, Esq., 

for " certain ImproTemenls ou Machinery to be operated upon 
by Steim." 
. To WitLiAM TnoMsox, CaWaet mater and Joiner, residing ia 
FouDtainbridge Street, Edtnburgli, and Malcolm Muir of tbe 
Glasgow Veneer Saw Milla. for " certain Machines and Im- 
pruTements on Machines and Instruments or Tools applicable to 
the performance of Cabinetmaker's Wotl, Joiner's Wort, Car- 
penter'a Work, and to other similar purposes." 

To Locis Joseph Mabie, Marquis de Cambls, a native of Prance, 
but row residing in Leicester Square, in the pariah of St Martin 
in tbe Fields, and county of Middlesex, for an Inventioii comnui- 
nicated to liim by a foreigner residing abroad, " of certain u»- 
provcments in the construction of Botatory Steatn Engines, ud 
in the Apparatus connected therewith." 
. To Hehbv Anthony Kovmans ol Waraford Court, Throgmor. 
ton Street, in the city of London, Merchant, for on Invention 
communicated to him by a foreigner residing abroad, " of cer. 
tain Impovements in tbe construction and use of Apparatus and 
Works lor Inland NnTigalion." 

To Moses Pooi.e of the Patent Office, Lincoln's Inn, in the coun- 
ty of Middlesex, gentleman, for an invention communicated to 
him by a foreigner residing abroad, " of certain improvements in 
the Machines used for carding, slubbing, slivering, roving, or 
npinnjng wool, cotton, waste ^, short stapled hemp and flax, or 
any other fibrous materials, or mixtures thereof" 

To Joun Gdy and Jacob Hahrison, both of tbe parish of Work- 
ington, in the county of Cuml>erland, straw bat manufacturers, 
for ■' an improved method of Freparing Straw and Grass to be 
used in the manufacture of H.its and Bomiets." 

To Francis Halliday of Ham, In the county of Surrey, Eaq., 
for "certain Improvements in Engines or Machinery to be actu- 
ated by Steam, which Impruvemeots in Machinery with or with- 

J out the aid of Steam, are applicable to the raising or forcing of 

' To the said FnANcia HAtLiDAY for " an Appnratus or Muchinety 
fur preventing the inconvenience arising from Smoke in Chim- 
neys, which be denominates a Wind Guard." ■ 
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Fage^l 
Falling SUrs, 114 



LIST OF PLATES. 

Plate I. Fig. 1, 2, 3, illustrative of Mr Dick's Descripti 
ing Telescope, 
Fiff> 4, illustrative of Fra£ Braiides' Remarks 
Fig. 6, K, 7- iUustrative of Mr H. H. Bkcfcadder's Reuiarts 
on the Combustion of Alcobolio Fluida, Oils, &c. in Ijimps, 6t 
H. Illustrative of Prol'esBor Jameson's remarks on the Irish Elfc, lU 
IIL Fig. 1. illustrative of Mr Wood's description of a Tumulus in 

the Island of Sandfly, -< - - . 316 

Fig. 2. Geological representation of the Btratification near to 
the Cape of Good Hope. We hope in a fiiture Number to 
accompany it with a detailed description by the author, Dr 
And. Smith, Superintendant of the South AiHcan "Wuseum. 
IV. IUustrative of Mr H. H, Blactadder's paper on the Constru- 

tion of Meteorulogioal Instrument - _ yjg 

V. Illustrative of Mr J. White's DescH^n of a design for a Bt>. 

tatary Steam-Engine, . ^m 
VI. Fossil PUnts, illustrative of M. Ad. Brmignjart'f paper an. _ 
_ Fow a VcBrtabfes rfthc co«l Fttrataaon. ■J-f'i ttmmt 
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INDEX. 



AciiMiTi:, a variety of augite, 302. 

Adan, Dr J., his destriplion of Cicoiila ardpila, 327- 

bia notice reapectinf^ uil Found In hurnaii blood, 313- 

Adamaan, Rev. James, bia uetcbes of our infbmuition iqtarding rail-rua^, 38. 
Air-pump, Mr W. RitiJiie's account of one without arlificiBl valves, 113. 



thetl 



it the, 333. 



e formed in volcanoes, i 93- 



.our to the south of t'ruice and 
mode of detecting it, 321. 



llil. 



Aii-theimometer, Mr R. Meikle's remarks 
Alps, structure of the Swiss, 398. 
Alum, natural, found in Germany, 305. 
Ammouia in aider water, 393. 
Aiumoniacal salt?, the manner in which they 
Apparent neomesa of objects, 184. 
Anthropology, noticea in, 392. 
Apatite in secondary greenstone, 394. 
Araott, G. A. Walker, Esq,., his account of a 

the Pyrenees, 66, 28tt 
Arsenic, notice respecting Dr Christiaon's ne 

. — M. Guibourt'a remarks on, 317- 

Arts, notices in the, SOS. 

Arctic Land Expedition, notice regarding it. 

Astronomy, notices in, 389. 

Aurora-boreolis, Prof Jameson tin ttie noises that sometimes accompany it, 196. 

Benoiston de Chateauneui^ M-, his remarks on the changes in the laws of 

mortality, within the last half century, 275. 
Biographical memoir of HenlT Kllhl, 1. 

of Dr Christian Smith, 209. 

Blackadder, Henry Home, Esq., bia remarks on the combustion of nlcoholk 

fluids, oils, &c. in tamps, 53. — obserrations on Hame, 224. 
Botany, notices in, 200, 398. » 

Bou*, Dr A, his geobgical observations, 78- 

Boj-le, Dr, his meteorological observations made at New Brunswick, 1 13. 
Brandes, Frofeaaor, his remarks on fulling stan, 134. 

Breithaupt, Prof-, bis remarks on acbmite, hyalosiderite and trachylyte, 3(12. 
Brongniart, Af . Ad., on some fba^ vegetables of the coal formation, 282. 
Bryonia alba, analyns of its root, 323. • 

Buch, Baron Von, his observotions on the climate <rf the Canary lalands, 93 — 

observatiomi made during a visit I« Madeira, 380. 
Buchner, Dr, his hypothesis regarding niognetiBm, 836. 
Cafei'ne, notice respecting, 332- 

Canary iBlanda, Baron Von Buch's obaervalions on Ihe (JUUBte of the, 92- 
Carbonate of magnesia, notice r^arding its sniul.i'ifv, !!*¥- 
Caventou, on the chemical propCTties of Btarc'}i ' ■ 
Celestial phenomena from July 1. to Octobei' i ' ;ober I. 

1836, to January I, 387. 
Cements, General Treussiirl nn the preiiarni 



ChrisdsoD, Dr, 
Chloride of lime, 
Ciconiii ardgala, Dr Ailii: 
Clionft celata, Dr Grant' 
Cod-fishery at Newfouni 
Colour, uulyns of a pi 
Comets, Dr LehmiKB'i 




^Tb6 



Cooking, i 




■e Bpparalus ibr, 18!!. 



Combustion uf alcohulii: fluiiU, oil, &c in Innipa, Mr H. H. Blackailder's 

servMionn an the, 52. 
Commerce, notices in, SOS, — 

Comack, W. E., Esq., his autount of the cod, capeliu, cuttle-Sah ami seal, '4 I 

they occur at NewfouniUand, 33. " 

Coralline.i, Prof. Schweigger on the anatomy of several apenLea of, SSQ- 
Crygtals, JVI. Robloet's new method of purifving, 32(i. 
Curmack, Mr W. E., on the fisheries of Kewfoiimlluml and X^b^ador, 20a. 
Deception occasioned by fbg, 183. 

Dick, Thomas, Eb^^ his description of a new reflecting telescupe, 41, 
Don, Mr David, hia observatioDs on Philadelpbeie and OronatetE, 1S2. 
Drummond, Lieut., his rcmarics on the means of Sidlitating the obierratiou 

of distant stations in geodeslcal operations, 182. 
Echidna, Dr Knon on the presence of a rudimentarj spur in the female, 13(1. 
Engelhart on the colouring principle of the blood, 312. 
English silks and cottons interior in reapect to duisbility tu those of France 

and India, 203. 
Expedition, Arctic Land, notice regarding Fmnklin'a, 161. 
Falling stars. Professor Braiides on, 124. 
Fiery meteors, M. Serre'a notice rM-arding, 114. 
Fish used in Persia for feeding uattle, 197' 

Fisheries of Newfoundland and Labrador, Mr Corraark on the, 32, 3US. 
Fishes, Reverend Mr Smith's account of a shower of, 18<i. 
Flame, Mr H. H. Blackadder on the colour and couatitution of, 62, 234. 
Fluids in the cavities of minerals, 192. 
Foot race on Cbapham Cummon, 191l> 
France, Mr Amotfs tour in the South of, Ii6. 
Frembly. Mr J., his observations oD the temperature of Ihescu at tbo nioulli 

of the Thames, 377. 
Uamet, clnnomonstone a variety of, 395. 
Qaylussite, notice rmrfline It, 'I9B. 
Geckoes twd ibr catehii;g flies, 19B. 
Geological observationa, D. A. Boue'a, 7M. 
(Seology, observations on its nolUre and impoltLmce, 3S3. 

—notices in, 192,393., 

Grahani.Dr, his list and descriptions of rare plants flowering in the ICdinhuwii 
Botanic Garden, 171, 385. 

Grant, Dr R. E., his description of a new epeqiea of eoophyte, 78. observa. 

tions on the structurAf some calcareous sponges, 16&— -on the structure 
of some silicious sponges, 341. — on the slliciou» spicnla OF t(ro rtjophrtei 
195. — on the spontaneous motion of-theflva of Eoophytes, 1S9. 
Gum-ammoniac plant, 397- 
Guibourt, M- on arsenic. 3I7. 

Hall, Captain Basil, his notices respecting a voyage of research, 351. 
Herrings account of h shower o^ In Kltirosihire, lfl7' 
Hills formed by springs, 192. 

Histoire Nnturelle des Mammiferes, notice regarding, 19fl. 
HowiKin, Dr W., his account of the management of the ".iter melon and 

ctBuDiber in Russia, 125. 
Humidity, compound for preserving substances from, 189. 
HyaWMderile, a variety of cl«jSD!ite, 363. 

Insects, ahuudaat in the Highlan^^o'' Scotland, 395. — ciUtivatioa of ceitaiii, 

198— found in amber. 390. 
Iniiess, Mr George, his cakuiations of Celesdd Pheaomena, from Jnlyttr 

October 1836, 196 — firom Octtiher to January 1823, 387. .. ( 

Iodine, Mr Turner on its presence in the mineral spring of Bonningtop, ISS 
Irish elk. Professor Jtmeson's notice lespecti^ it> IW. ^7 " 




INDEX. 
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.Ininesim, Professur, his remarka • 

aurora borealia^ ISS. — tiutice reapeoUng the Irish Ellc, 109. 
Knox, Dr R., liia account of the Wumbot of I^'landers, 104 — notice regardini; 

the preMEHoe uf a nidimentarf spur luthe iemale ecbidiio, 130. 
Kukl, Henry, biugnphical memoir o£ I. 
Lend founil in a meteoric stone, 3S\. 
Leech, Ceylon, Mr Tytler's remarks on its bile, 37S. 
L^^iuninoBie, notice reii|)ecting a work uf De CantloUe'ti uu the, 201. 
I.enlnann, Dr, hu inquiries resardinf; the formation ol' the taJlH of cameti, 243. 
Lightning, remarks on the colours oX IBB. 
I.ntV wi^ cui^jeclure regarding her cunversion into salt, SOS 
Madeira, Baron Von Buch's obaervations made during a visit to, 380. " 

Magnesian limestones, constituents of certain, 190. 
Magnetical influ«ice of the sun. FroE P. Prevost's remarks on the, 2a». 
Magnetism in Jipht, 331. 

• DaJtuchner's hvpothena regarding, 330. 

Manleli, Gideon, Esq., his remarks on the geological msitiiin of Ihe strata of 

Tilgate Forest, 2ti3. 
Marabous, notice rerarding, UtB. 
Mamaotli found at Hudson's Bay, 3Si. 
Maatoilon found in Bahama, 393. 

Meikle, Mr H., his remarks on the theory of the air tiiennonieter, 3:t3. 
Meteoric atone of Bitsberg, 390 — lead found in one, 391- 

stones, notice respecting their strtlcttire, IRS. 

Meteorological instruments capalile of disclosing their indications at any given 

instant, ^!l. 
Meteoroli^y, notices in, iS3, 390. 

MetearB,luniinauB,aeenatE<Unbii[gb, Falkirk, St Andrew's, Bridlington, 301. 
Mildew in barley, 108. 



animals, ISU. 



respecting lliy, 383. 
leuf, his account of the cl 
J tbeU^ot;27o. 



MIneralngy, notices in, 191, 304. 
Mineral substanoes, their effects on 
Mirage in Persia, 185. 
Moon and its inhaliiCants, coi\jei;tur 
Mortality, Mr Bonoiston de Chatea 

gone during the last half uentuiy, I 
Natural Philosophy, notices in, 182. 
Neill, P. Esq., his account of a rare flah found tlEthe Shetland Seas, 136. 
New Brunaorlck, Dr Boyle's meteorological obwmitions made at, 113. 
Newfoundland, Mr Cormack's account of tlie fisheries of, 32. 
New Books, notices r^arding, 393. _ 

Obaerrationa of distant stations in geodcsicol operatiomi. Lieutenant Druin- 

mond on tlie means of ikcilituting the, 182. 
Oil in the human blood, 373. 

Olbers, Dr, his remarks on the IranHparency of simce, 141. 
Ova of certain zoophytes, Dr Grant on the spontaneous motions uf H.- ■'io. 
Patents sealed in England, 305, 4(11.— granted in Scotland, SOU. 
Pheasants, M. J- O. St Hibdre, on the change of |ilumage in * 
Philadelpheie and GruisteK, Mr D. Don's oEnsetVBtiona Mi, I< 
Plants, Dr Graham's lists and deicriptions of are imet ioirei 

burgh Sotaiiiu Garden, 171, 385. 
Poison, hesrt of the frog usei! tbr, lOK. 
Poisoning of plants, 201. 
Pluvial trees. 300. • 

Prevost, Prof. P., his remarks upon LJit iiiuguilr^:!, 
Quadersandstein lielongs to tht green .^.m 
Rail-roads, Rer. W. Adamson's sketclu'- 
Rain, coloured, 386. 
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meteora seen during the day, lU, 



Rattlemakei tamed b; music, 198. 

Ritchie, Mr W., his-account uf an air-pump without artifldal VBlres, lU 

Royal Society ol' EiiabuTgb, accouut of its prciceedingti, 1 78. 

Salts, notice regarding their isaumplion of lUffereot primitive forms, 189. 

oquila, Mr Neill'K 
Serrea, M- J. H., his uotice r^;art)iiig ti^r 
Sensitive tree, SOa 
Shells, shower of; 187- 
Shower of ilshea in Aigyleshire, 1 87- 

of herrings in GallDwaj, 187- 

of SheUs in Ireland, 187. 

Sflica, chemical action of dif{\ised. 392. 
Smith, ChriBtian, M. D., biographical mer 

Dr Andrew, his description of the 

Smdces, Dr A. Smith's description of those of Southeru Africa, 848. 

Sodom and Guniornih, conjectures regarding the physical caieefi of the de- 

Btnictiim of; 365. 
Sou, acids and satts fdand in, 393. 

Solid substances, changes produced in their texture, 189- 
Sound, tmnsniission at, 390. 
Space, Dr Olbers on the transparency of, 141. 
Spii'ula, Dr Giant on those ot two zoophytes iVom Shetland, lOS. 
Spikenard, essential all eitnwted IVom it, useful in rheumatism, 3BG. 
Sponges, Dr Grant on the structure of calcareous, lUG, — of tiiUceoui, 341_i 
Springs, hills formed by, 198. 

Steam-engine, Mr J. White's description of a design for a rotatory, ' . __ 
St Uilaire, M. J. G., on femalG pheasants assuming the male plumage, 3 
Sulphate of strontian and sulphate of borytes confounded, 394. 
Swiftness of aDimals, 197. 
Tacitus, contesteil passage in, 192, 

Telescope, Mr Dick's description of a new reflecting, 41. 
Telluric Biamuth, 3B4. 
Temperature of the sea at the mouth of the Thames, Mr Fremblys i 

tiona 00 the, 377- 
Thermometers, Dr Wildt oq|^ rate of the mercurial and spiiil, S37. 
Tenia, cured by pomegronateSrk, 397. 

Tilgate Forest, Mr Maatel|tti the ecological poation of the strata ogii 
Titanium, a general ingredifflt in famara and serpentines, 192; 
Tour to the south of France and the Pyrenees, Mr Amott's, 08. 
Trachylyte, descripticm gi; 3(J3. 

Tumidus, Mr Wood's dHcriptlon of the contents of a, 210. 
Turner, l)r, on the presence of iodine in the mineral sprinc of BOB... 
Tytler, Mr J., his remarks on the bite of the Ceylon leech, 375. 
Vegetation at the aurflite of the globe, M. Poiret's picture of, 11?, g 
Vegetables, fossil, M- Ad. Brongniart's observations on some, SBftit 
Veauvian of Alusso, its analysis, 39S. 

Water-melon and Russian cucumber, Dr Howisun's accoiuit O^iK 
Wemerlan Natural History Society, proceediQga of the,,178> 

'■"--'- ^ le killed i»the St Lawrence, 19IJ. 

n Dienian's Land, 398. 
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